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Remains from twenty-four human burials recovered from the Bluff Creek Site
(1LU59) in Alabama exhibited evidence of interpersonal conflict trauma. When the
victims of interpersonal conflict were placed in their approximate time period, it became
apparent that frequencies of interpersonal conflict changed over time, from the Archaic
(15.4%) to Woodland (6.7%) to Mississippian (45.5%) periods. These changes are
explained by changes in settlement patterns and associated stress over resource
competition. As Archaic hunter-gatherers became less mobile and settled in to small
“hamlets”, the stress over competition for resources was reduced, causing the frequency
of interpersonal conflict trauma to fall slightly in the Woodland period. The significant
rise in the frequency for the Mississippian is related to the shift in settlement patterns
from “hamlets” to large villages. As the large villages began to compete for resource
territory, stress over competition for resources also increased.
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CHAPTER I
INTRODUCTION

Violence arguably is a part of human nature. A great deal of research has been
conducted in various fields to either prove or disprove this notion. However, in-depth
research is not necessary to see that humans can be violent towards one another. It is
portrayed daily on television news reports. Wars and conflicts have been recorded
throughout written history and it is suggested that they occurred in prehistoric times as
well. Whether or not violence is part of human nature, it is undeniable that it exists and
has persisted throughout human history and prehistory.
Although historic wars and conflicts are usually well documented, prehistoric
"wars" are largely a matter of speculation. When the prehistory of the southeastern
United States is considered, definite evidence for a "war" cannot be found. However,
evidence of interpersonal conflict is quite common. Interpersonal conflict, as it is used in
this paper, refers to acts of violence committed against one person by another. Evidence
for interpersonal conflict is best recorded in the skeletal remains of victims.
Skeletal remains can provide a great deal of information about sex, age, diet, and
other aspects of individuals and their daily lives. One aspect that skeletal remains provide
information about is trauma (Boyd 1996). Trauma occurs when damage is inflicted upon
an individual. If the force is great enough and comes into contact with bone, then defects
and lesions will be evident in the skeletal remains (White 1991). Based on the
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characteristics of these defects and lesions, trauma can be divided into three main classes.
These include blunt force trauma (falls, clubs, fists, etc.), sharp force trauma (knives,
axes, etc.), and projectile trauma (arrows, spears, etc.). Each of these three classes can be
subdivided on the basis of more specific aspects of the defects and lesions.
It is evident from a review of the literature that evidence for interpersonal conflict
can be found throughout prehistory (Hogue 2005; Lambert 2002; Milner 1999; Smith
2003). A distributional analysis of embedded projectile points in the southeastern United
States indicates that interpersonal conflict is evident in the Archaic, Woodland, and
Mississippian periods. As discussed below, sites dating to the Archaic and Mississippian
periods were found to have similar frequencies in the occurrence of embedded projectile
points. However, sites from the intervening Woodland period show a drop in the
frequency of embedded projectile points. A possible explanation for this temporal pattern
is that frequencies of interpersonal conflict are related to settlement patterns (Lambert
2002; Turner 2006).
During the Archaic period, groups in the interior southeastern United States were
hunter-gatherers. Typically, hunter-gatherers would have concentrated their efforts in
areas with the most diverse resources, such as river valleys (Smith 1986:24). This likely
would bring different groups into contact and competition for these diverse resources
(Walthall 1980:65). Competition for resources would lead to increased stress and
therefore higher frequencies of interpersonal conflict. The populations of these huntergatherer groups increased towards the end of the Archaic (Steponaitis 1985:374). This, in
turn, would have increased resource stress, which may have led to more incidents of
interpersonal conflict.
2

The increased populations of the Late Archaic began to become less mobile as
time passed. The reoccupation of seasonal sites, leading to the production of middens, is
used as evidence of this decrease in mobility (Smith 1992: 282). It is suspected that this
decrease in mobility was facilitated by more subsistence resources becoming available
and advances in food processing techniques (Jenkins 1974:183; Sassaman 1995:182).
This is seen in the archaeological record as the use of shellfish intensified in coastal areas
along with an increase in the number of coastal sites during the Late Archaic (Trinkley
1976:16). New technologies were also developed during this population expansion.
Exploitation of new resources required new technologies, such as nets, net weights,
hooks, and woodworking tools (Russo 2006:35). By the Early Woodland period, most
inhabitants of the southeastern United States lived in small, "dispersed" hamlets (Rafferty
2002:221). Sedentariness would have led to decreased contact and competition between
groups. Woodland burials show a decrease in the number of violent deaths (Milner
1999:122). It is suggested that during this time, the way people interacted with nature
changed and with it the tendency of people to engage in violent conflicts. Decreased
competition for resources would have relieved some of the stress on the populations. This
reduction in stress would have led to a lower frequency of interpersonal conflict during
the Woodland period.
The Late Woodland period saw an increase in population growth as evident by an
increase in site numbers and the intensification of mollusk exploitation (Peacock
2002:445). As settlements grew, more resources would have been required to sustain the
larger populations. This would have led to increased stress levels and, in turn, increased
frequencies of interpersonal conflict. It is during this time that a significant jump in the
3

percentage of sites with palisades occurs (Milner 1999:123). The intensification of
mollusk exploitation continued into the Early Mississippian; therefore, it is reasonable to
assume that increases in population, stress, and interpersonal conflict would have
followed suit. It must also be noted that the bow and arrow makes its appearance during
the Late Woodland period (Peacock 2002).
Following on the nucleation that began during the Late Woodland period, the
hamlets of the Woodland period eventually gave way to the larger, more complex, and
more organized settlements of the Mississippian period (Steponaitis 1985:389). The
Mississippian was a time of large settlements, sometimes surrounded by wooden
palisades. These large populations would have required more resources than did their
smaller predecessors. As the populations grew, so did the territory required to provide
sustenance. Although agriculture would have provided resources close to the settlements,
the need to procure meat would have necessitated that individuals leave the relative
safety of their large settlements and venture into possibly contested territory. Eventually,
territories would begin to overlap and bring these large groups into contact with one
another. Competition for resources would ensue and interpersonal violence would
increase in frequency as a result of increased stress. The increase in Mississippian sites
with palisades suggests that populations were more concerned with their safety and with
defending resources (Milner 1999:123). By later Mississippian times, maize agriculture
had become more important. This is seen in the archaeological record as an increase the
number of corn cobs and kernels at Mississippian sites (Waselkov 1977:514). Stable
carbon isotope analysis done on human bone from Moundville showed that, although
corn was not a major part of the diet in this region during the early Mississippian period,
4

it gained popularity as a staple in the middle and late Mississippian period (Schoeninger
and Schurr 1999). It is possible that as populations became more reliant on agriculture for
sustenance, competition between settlements for resources lessened.
Stress caused by the competition of resources has been identified as a factor in the
frequency of interpersonal conflict. Walker (2001:591) suggests a “close relationship”
between interpersonal conflict and resource competition, especially in difficult times. The
high levels of interpersonal conflict at Crow Creek were believed to have been, at least in
part, propagated by a reduction in available agricultural land and loss of crops due to
climatic changes (Walker 2001). Interpersonal conflict trauma has also been linked to
“depopulation” events in the American Southwest (Kuckelman 2011:132). It is suggested
that such events occurred at several pueblos in order to gain access to the limited
resources of the area and food stocks within the pueblos themselves. In the Southeast, it
is suggested that conflict over resources was common among “narrow spectrum
harvesting” groups such as the populations at the Tennessee Valley Shell Mounds
(Walthall 1980:66). It is possible that the trauma seen at these shell mounds is the result
of attempts to take over these resource-rich sites due to the rising stress of increasing
population density and fluctuating resources (Walthall 1980).
It is suggested that a large portion of the Mississippian population lived in “small
dispersed farmsteads” (Hogue and Peacock 1995:31). Research showed that individuals
from this type of site usually enjoyed better health than those from the larger settlements,
most likely due to the lower population density (Hogue and Peacock 1995:41). Some of
these farmsteads had palisades, suggesting that they had some fear of violence being
inflicted upon them from outsiders. However, unlike the larger settlements, there is little
5

evidence of the palisades being expanded or replaced as would be expected of settlements
that outlived the organic walls that protected them (Milner 1999:125). It is also possible
that both villages and farmsteads existed at the same time. The villages would have
served as safe havens for residents of the farmsteads during dangerous times. These
villages would have most likely stored supplies for harsh times which would have made
them an even more attractive target for raiders.
The multi-component Bluff Creek site (1LU59) burials had never been analyzed,
for trauma, prior to this study. However, skeletal remains with possible embedded
projectile points were recovered from the site (Webb and DeJarnette 1942:109). The
Bluff Creek site, located in northern Alabama, was not included in the embedded
projectile point distribution analysis mentioned above (Alford 2006); however, the site is
located in an area along the Tennessee River where other sites that produced skeletons
with embedded projectile points are located. The purpose of this thesis is to identify
skeletal remains from the Bluff Creek site with evidence of trauma caused by
interpersonal conflict. Additionally, this analysis will take into account any changes in
the frequency of interpersonal conflict over time. Artifacts from the site suggest that it
was inhabited throughout the Archaic, Woodland, and Mississippian periods. Thus, the
site is ideal for a temporal analysis of trauma frequencies.
Based on the results of the distributional analysis, it is expected that higher
frequencies of trauma, due to interpersonal conflict, will be found in the Archaic and
Mississippian periods than in the Woodland period. If this is the case at the Bluff Creek
site, then it will also support the relationship between interpersonal violence and the
stress related to the settlement patterns and subsistence of the Archaic, Woodland, and
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Mississippian periods. Evidence derived from the distributional analysis is included in the
literature review section of this thesis.
Chapter two of this thesis reviews literature concerning both direct and indirect
evidence of interpersonal conflict. This chapter also discusses the spatial distribution
patterns of sites within the southeastern United States that exhibit the most compelling
and direct evidence of interpersonal conflict, embedded projectile points. Temporal
distributions, ranging from the Archaic to the Mississippian periods, of these embedded
projectile points also will be examined.
In chapter three, a site description of Bluff Creek (1LU59) and general geography
of the Pickwick Basin are given. Also included in this chapter is a discussion of
paleodemographics, which is used to examine the distribution of incidents of
interpersonal conflict, based on age and sex. Additionally, this chapter compares Bluff
Creek to sites within the southeastern United States that contained skeletal remains with
embedded projectile points. This comparison hopefully sheds more light on the
similarities between Bluff Creek and other southeastern sites that exhibit evidence of
interpersonal conflict.
Chapter four is a discussion of the methods used in the analysis of Bluff Creek
burials. This chapter includes the methods for cleaning, reconstruction, and inventory of
skeletal remains. Methods for aging and sexing skeletal material also are covered.
Additionally, this chapter discusses the methods for trauma analysis and how incidents of
trauma were assigned the distinction of being caused by interpersonal conflict. Methods
for temporal analysis are covered in this chapter.
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In chapter five, the results of this analysis are given. This includes noting the
number of skeletons that exhibit trauma and whether the trauma was determined to be
caused by interpersonal conflict. Lethality of interpersonal conflict trauma also is taken
into account. Analysis also includes trauma comparisons by age and sex. This chapter
also includes descriptions of burials of particular interest to the study. Additionally, a
temporal analysis assesses any change over time in frequencies between the Archaic,
Woodland, and Mississippian populations
Finally, chapter six discusses the findings of the research and its implications for
archaeology in the southeastern United States. This research also is examined for any
future benefits. Statistically significant findings and interesting patterns are discussed. A
discussion on possible improvements to research methods also is included in this chapter.
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CHAPTER II
LITERATURE REVIEW

Evidence of interpersonal conflict has been found throughout the prehistory of the
southeastern United States. Archaeologists have stated that structures such as palisades and moats
are evidence for the prevalence of interpersonal conflict on a large scale (Knight 1986:675). It has
been hypothesized that such structures served defensive purposes. Other evidence that has been
put forth in support of this view includes multiple interments and secondary burials (RossStallings 1996:1). It has been hypothesized that individuals buried in this manner died of
interpersonal conflict. In the case of multiple interments, it is believed that the individuals were
the victims of ambushes. As for secondary burials, it is believed that immediate burial might not
be possible for victims who are killed away from their village. However, such instances are
considered to be indirect evidence at best, and some archaeologists do not consider them to be
evidence of interpersonal conflict at all (Smith 2003:303). Osteological evidence provides direct
indicators of trauma, but the etiology of the trauma can be elusive. Craniofacial trauma provides
some of the most compelling evidence for interpersonal conflict; however, with the exception of
scalping, it is still not direct evidence (Jurmain 1999:126). Although such injuries could be
caused by interpersonal conflict, the possibility of an accidental cause cannot be completely ruled
out. This is especially apparent when looking at individuals rather than populations.
Currently, the most compelling and direct evidence for interpersonal conflict available to
archaeologists is embedded projectile points (Milner 2005:145). Embedded projectile points are
the direct result of an individual being wounded with a spear, arrow, or other weapon. Often the
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projectile point or haft will fracture upon impact with bone or upon removal (Turner 1986:32).
Unlike craniofacial trauma or parry fractures, embedded projectile points are highly unlikely to
result from accidental injury. When combined with indirect evidence, embedded projectile points
can serve as a useful indicator for interpersonal conflict. However, it must be acknowledged that
projectile points do not always become embedded when used to inflict injury and may only leave
cut marks or may not come into contact with bone at all (Lambert 1994:52).
Patterns are immediately apparent when burials with embedded projectile points are
mapped out for the southeastern United States. Four states contain a total of five clusters of sites
containing such evidence. Kentucky, Tennessee, Mississippi, and Alabama each has a distinct
cluster with the fifth cluster being shared by Mississippi and Alabama (Table 1). The remaining
two sites do not belong to a cluster.

Table 1

Embedded projectile cluster data

Clusters of Sites
with Embedded
Projectile Points

Location of Cluster

Sites within Cluster Period

Cluster 1

Western Kentucky
along Green River

Archaic

Cluster 2

Northwest Alabama
along Tennessee River

Cluster 3

Northwest Mississippi
along Mississippi River
and Sunflower River

Read Shell Carlston
Annis
Ward
Indian Knoll
Long Branch
Perry
Mulberry Creek
O'Neal
Bonds
Austin
Oliver

Cluster 4

Border of Alabama and
Mississippi along
Tombigbee River

Woodland and
Mississippian

Cluster 5

Southeast Tennessee
along Tennessee River

River Cut #1
1PI61
Tibbee Creek
Lubbub
Dallas
Ledford Island
Rymer
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Archaic

Woodland and
Mississippian

Mississippian

The cluster found in western Kentucky consists of four Archaic sites. These include the
Read Shell Mound (Hensley 1996:7) and Carlston Annis (Mensforth 2001: 115) sites in Butler
County, the Ward site (Mensforth 2001:115) in McLean County, and the Indian Knoll site (Webb
1946:226) in Ohio County. All four of these sites are shell middens located on the Green River.
Both Butler and Mclean Counties share a border with Ohio County, placing all four sites within a
fifty-mile radius. Indian Knoll is situated close to the center of this region; it has the greatest
number of embedded projectile points and the greatest number of affected individuals. Sites
containing skeletons with embedded projectile points essentially are nonexistent during the
subsequent Woodland period in this area (Alford 2006:9).
Another cluster of Archaic sites that yielded burials with embedded projectile points
occurs in the northwest corner of Alabama. Four sites form this cluster and all four are located on
the banks of the Tennessee River. They include the Long Branch (Lubsen 2004:98), O'Neal
(Lubsen 2004:97), and Perry (Bridges et al 2000:36) sites in Lauderdale County. The fourth site
is the Mulberry Creek site (Walthall 1980:63) in Colbert County. No Woodland,
Woodland/Mississippian, or Mississippian burials with embedded projectile points are present in
this area. These Archaic sites mark the end of embedded projectile points in the Pickwick Basin.
Northwest Mississippi also contains its own site cluster; however, unlike the previous
clusters, these sites are placed in the Woodland/Mississippian and Mississippian periods. The
Bonds site (Ross-Stallings 1995:2) is situated near the Mississippi River in Tunica County. It is
considered to be a Late Woodland to Transitional Mississippian site. Also located near the
Mississippi River is the Austin site (Ross-Stallings 2003:13). The Austin site, which is considered
to be an Early Mississippian site, probably overlapped in time with the Bonds site. These two
sites are also very close to one another, being only a few miles apart. Next to Tunica County is
another qualifying Mississippian site in Coahoma County; this is the Oliver Site, located in the
Mississippi Delta and situated on the Sunflower River (Ross-Stallings 2002:3). The Sunflower
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River is a tributary of the Mississippi River and easily reached from it by canoe. This site
overlaps in time with the Austin site and less than twenty miles separate the two sites. There are
no Archaic sites containing burials with embedded projectile points in this area.
The last cluster is deceiving at first glance, but once the sites are placed in their proper
categories the true pattern is seen. There are actually two clusters, or pairs, rather, in this area.
Both pairs straddle the border between Lowndes County, Mississippi and Pickens County,
Alabama. The first pair of sites belongs in the Late Woodland period. They are the River Cut # 1
site (Turner 1986:132) in Lowndes County and 1PI61 (Hill 1981:306, 316, 320) in Pickens
County. These sites are roughly twenty miles apart. The River Cut #1 site contained only one
individual with embedded points, but that individual had three embedded projectile points. The
1PI61 site had four individuals with embedded projectile points. The second pair is composed of
two Mississippian sites. It includes the Tibbee Creek site (O'Hear and Larsen 1981:145) in
Lowndes County and the Lubbub Creek site (Hill 1981:279) in Pickens County. These two sites
also share close proximity to one another; however, unlike the previous pair, there is only one
embedded projectile point per individual and only one affected individual per site in this pair.
Similar to the other three clusters, these two pairs are comprised of sites that are located on or
near Tombigbee River. It is even possible that all four of these sites are close in time, although
assigned to different periods.
Tennessee's cluster is located in the southeast portion of the state. It is composed of three
Mississippian sites. These include the Dallas site (Smith 2003:307) in Hamilton County and the
Ledford Island (Smith 2003:307) and Rymer (Smith 2003:307) sites in Bradley County. These
sites are located on or near the Tennessee River.
The only other known site with embedded projectile points in either Mississippi or
Alabama is the Pinson Cave site in Jefferson County, Alabama (Bridges et al 2000:38). This site
is isolated both in time and space from the other sites in Alabama. It is a Woodland/Mississippian
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site and is over one hundred miles from the nearest site with embedded projectile points of any
time period. The other isolated site is the Windover site in Brevard County, Florida; it is by far
the most isolated spot (Bense 1994a:80). The Windover site is an Early Archaic site.
Almost half of the sites containing embedded projectile points date to the Archaic period.
These burials most likely represent victims of close-range combat with spears. Nine out of the
twenty sites discussed belong in the Archaic. Only two sites date to the Woodland period, and the
Woodland/Mississippian period contains only two sites. Some of these burials represent the

victims of bow and arrow attacks. This represents a shift to relatively long-range combat.
The remaining seven sites can be placed in the Mississippian period. It is evident that the
occurrence of embedded projectile points is prevalent in the Archaic, falls off in the Woodland
and Woodland/Mississippian, and then picks up again in the Mississippian (Alford 2006:8). This
pattern tends to hold true for individual states as well. Mississippi is the only state that does not
have twice as many Archaic and Mississippian sites represented as it does Woodland and
Woodland/Mississippian. Even in states that only possess one site with embedded projectile
points, the site is either Archaic or Mississippian.
Spatially, northern Mississippi and northern Alabama can claim the largest number of
sites with embedded projectile points. Over half of the sites in this thesis are located within a
hundred-mile radius. In addition, three of the four clusters are located in this area. All other sites
outside of this area, with the exception of the Kentucky cluster, appear as spatially isolated sites.
Many other sites from the southeastern United States were researched for this survey; however,
although many had well preserved burials, none exhibited signs of embedded projectile points.
One of the most interesting patterns seen in this distribution analysis involves rivers. All
five clusters are situated around a major river. The Kentucky cluster is situated around the Green
River. The northwest cluster in Mississippi is situated around the Mississippi River, while the
northwest cluster in Alabama and the Tennessee cluster are situated around the Tennessee River.
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The cluster shared by Mississippi and Alabama is situated around the Tombigbee River. It is
evident that both spatial and temporal patterns exist in this distribution analysis of embedded
projectile points in the southeastern United States. However, recognizing patterns and explaining
them are two different matters.
The easiest pattern to explain would be that of clusters being located near major rivers. I
propose two hypotheses for this pattern. First, it is possible that these loci represent prime habitat
environments. Being located along or near the rivers and their floodplains would provide rich
resources for hunter-gatherers during the Archaic. This same environment would have produced
excellent fields for agriculture during the Mississippian. Perhaps, competition for these resources
increased the level of interpersonal conflict between groups located in the individual valleys. The
drop in incidence during the Woodland and Woodland/Mississippian could possibly be explained
by a change in the settlement pattern of this time. Small homesteads would most likely engage in
less interpersonal conflicts than larger, more organized, and more compact groups. The second
hypothesis is that people in the sites along these rivers were the victims of raiding. Rivers would
have made excellent modes of transportation for marauding bands of raiders. Unfortunately, this
second hypothesis cannot explain the variability through time. The best way to test these
hypotheses would be to source the embedded projectile points based on style and raw material.
Hopefully, this could differentiate between those who were local victims and those who partook
in the interpersonal conflicts.
The other pattern that needs to be addressed is the overall tendency for embedded
projectile points in the southeastern United States to be concentrated in the Archaic and
Mississippian periods. It is suggested that the Mississippian period would have a high occurrence
due to prevalence of indirect evidence of interpersonal conflict, such as palisades and moats
(Milner 1999:113). However, it was not expected that the Archaic period would contain even
more instances of direct evidence than the Woodland period. This pattern is best explained in
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terms of competition for resources. As stated in the first hypothesis on river clusters, competition
for resources may have led to interpersonal conflict. The social groups and occupations during the
Archaic, especially the Late Archaic, and Mississippian periods were typically larger than the
small homesteads that were prevalent during the Woodland and Woodland/Mississippian periods.
Perhaps, with this less dense settlement pattern, reduced competition for resources resulted in
reduced occurrence of interpersonal violence and consequently, of embedded projectile points.
It must be kept in mind that yet another plausible explanation exists for the patterns.
Whether in survey, excavation, or preservation, bias can affect the patterns seen in analytical data.
The TVA archaeological crews concentrated their survey and excavation efforts on river valleys
that were to be dammed. The same is true of work along the Tombigbee River in connection with
construction of the Tennessee-Tombigbee Waterway. Keeping this in mind, it is entirely possible
that sites with embedded projectile points exist in the less intensively studied areas outside of the
river valley clusters. Further research in the southeastern United States might reveal additional
sites with embedded projectile points that do not fit into this pattern. Additionally, preservation
bias must also be taken into account. Alkaline soils preserve bone, while acidic soils erode and
destroy bone (Dincauze 2000:424). It is possible that skeletons with embedded projectile points
are found more often at sites with a shell midden because the bone is better preserved in the
alkaline conditions created by the calcium carbonate leaching from the shells. Sites with acidic
soils may have had skeletal remains with embedded projectile points at one time; however, the
corrosive nature of the low pH in the soil may have eroded the points out of the bone or destroyed
the bone completely. However, the lack of embedded projectile points at the Middle Woodland
Copena burial caves in northern Alabama would suggest that bias is not an important factor
(Walthall and DeJarnette 1974).
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CHAPTER III
SITE GEOGRAPHY, DESCRIPTION, PALEODEMOGRAPHICS, AND
COMPARISON

Site Geography
The Bluff Creek site (1LU59) is located in northwest Alabama 14 miles west of Florence,
Alabama in an area known as the Pickwick Basin (Webb and DeJarnette 1942:93). This area has
an elevation between 700 and 1,000 feet above sea level and is considered part the Appalachian
Plateau and Interior Highlands. It is suggested that this area served as the northern boundary of
the Atlantic Ocean during the Cretaceous period (Bense 1994b:10; Schuldenrein 1996:6). The
Bluff Creek site lies within an area of the Interior Highlands known as the Appalachian Plateau
(Bense 1994b:16). Geological processes of folding, tilting, and uplifting created the very old
rock formations of this area. These rock formations are seen today as hard rock plains of
Pickwick Chert and Fort Payne Chert (Johnson and Brookes 1989:142). Cut into the soft
limestone layers are the valleys created by the area’s south- and west-flowing rivers and streams
(Bense 1994b:16-17). The present geography and stream bed system of the Pickwick Basin was
created by melting waters of the receding glaciers that once covered most of North America, and
had reached present day conditions around 1000 B.C. (Schuldenrein 1996:26).
Early archaic sites are common along the Pickwick Basin portion of Tennessee River
(Anderson 1996:166). Based on analysis of raw materials and designs of lithics, it is believed that
these populations were highly mobile, especially in the Early Archaic (Amick and Carr 1996:44).
During the Middle Archaic, a heavier reliance on local raw lithic materials suggests that mobility
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of populations was becoming constrained by territorial boundaries (Amick and Carr 1996). Late
Archaic lithics show a change in hafting that suggests they took greater care in creating their tools
as to reduce the chance of breakage. This technology change is generally associated with a
reduction in mobility (Amick and Carr 1996).
The Early Woodland period in northwest Alabama saw not only a decline in population,
but dispersal of populations as well (Faulkner 2002). There is evidence in this area of northwest
Alabama for several “short-duration Woodland habitation sites” (Rafferty 2002:221). The size of
sites in this region corresponds to what is typically considered hamlets. Settlement of the area by
small populations of “nuclear families” is also evident by spacing of single occurrence features at
these sites (Faulkner 2002:189). Population pressures arising during the Late Woodland period
are not only evident in more intensive exploitation of mollusks at sites such as Bluff Creek, but
also in the formation of larger sites (Peacock 2002:459).
In regard to the Mississippian settlement pattern of the Pickwick Basin, it appears that the
shell mound sites of Bluff Creek, Perry, O’Neal, Long Branch, and Mulberry Creek served as
cemeteries and habitation sites. Based on pottery types, all five sites appear to have been used
from at least the Late Archaic and well into the Mississippian period. Often, “substructure
mounds” in this area are associated with villages such as McKelvey, Florence, and Seven Mile
Island (Walthall 1980:228). In very close proximity to the Bluff Creek site is Wright Village.
This village site is closely associated with Wright Mound No. 1 and Wright Mound No. 2 (Webb
and DeJarnette 1942). Webb and DeJarnette (1942) list several sites along the Tennessee River as
villages. These include Wright Village, Meander Scar, and Krogers Island. Additionally, Walthall
states that the Seven Mile Island appears to be a “large village” located on the edge of an
associated mound (Walthall 1980:230).

17

Site Description
The Bluff Creek site is located on the banks of the Tennessee River approximately 1,500
feet from the mouth of Bluff Creek (Webb and DeJarnette 1942:93). Bluff Creek’s location on the
Tennessee River places it within the Alabama cluster of sites with embedded projectile points.
Research conducted during the late 1930's suggests that skeletal remains with embedded
projectile points were recovered from the site (Webb and DeJarnette 1942:109). However, due to
ambiguous wording in the original report, the Bluff Creek site was not included in the 2006
survey of embedded projectile points.
Near the site are several islands which arose from several shoals. These islands were
covered in dense timber until historic times when they were most likely cleared by the lumber
operations that took place in the area. It is suggested that these shoals and islands provided the
ecological conditions that would have allowed for a wide variety of river fauna that would have
been used by the inhabitants for subsistence (Webb and DeJarnette 1942:94). Species of
pelecypods and gastropods were among these fauna and served as building material for the
mound.
Located on the flood plain of the Tennessee River, the site consists of a shell and midden
ridge which extended 550 feet along the river and had a maximum width of 170 feet, with an
average depth of 10 feet (Webb and DeJarnette 1942:94). The exact dimensions of the ridge and
mound were obscured due to cultivation and silt deposition. The site and surrounding area had
been cultivated for 17 years prior to the 1937 excavation (Webb and DeJarnette 1942:93). A
mound, composed of accumulated midden, sits on the western edge of the ridge (Figure 1). The
mound's dimensions were roughly 230 x 170 feet with a thickness of at least 16 feet. At one point
in time, the mound had been used as a landing for steamboats hauling lumber. This historic use is
evident by historic artifacts that were found over a foot below the surface of the mound. The
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cultural strata lie atop a “homogenous, hard, impervious yellow clay of undetermined thickness”
(Webb and DeJarnette 1942:94).

Figure 1

Topographic map of 1Lu59

(Webb and DeJarnette 1942: Figure 22)
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The site was excavated by a relatively new method for 1937. Two 5 foot-wide, 175 footlong, parallel trenches were excavated north and south along the length of the mound and ridge
(Webb and DeJarnette 1942:95). These trenches exposed a 175 foot-long and 30 foot-wide
section between them. The southern 55 feet of the center block was then divided into 5 foot
squares and excavated in 5 foot cuts. Burials and artifacts from these 5 foot cuts were collected by
1 foot levels (Webb and DeJarnette 1942:97). North of this section, a 65 foot-long section of the
block was left unexcavated. Another 30 foot-wide, 10 foot-long section was taken down on the
other side of the unexcavated portion in the same manner as the original 55 feet. Additional cuts,
taken in 1 foot intervals by natural levels, were then made in both north-south and east-west
directions to isolate a 20 foot by 25 foot block (Figure 2). This block was then excavated via the 5
foot cut method used previously. Unfortunately, the practice of screening fill was not employed at
Bluff Creek, and the fill was subsequently dumped in to the river.
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Figure 2

Excavated trenches and blocks of 1Lu59

(Webb and DeJarnette 1942: Figure 23)
Profile drawings of the outer walls of the original trenches show alternating layers of
shell, silt, and clay lying under a layer of black earth, which was in turn lying under alternating
layers of shell and midden (Figure 3). Examination of these profiles showed 8 distinct natural
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zones, designated A through H, which suggest “distinct and sometimes abrupt changes of the
conditions” in the formation of the mound strata (Webb and DeJarnette 1942: 98). The alternating
layers of shell and silt suggest that the river flooded the site several times. These floods deposited
the natural layers of silt and clay on top of the shell layers accumulated by humans (Webb and
DeJarnette 1942:101). Only layers A, B, and C in the upper portion of the mound contain black
midden, ash, and clean shell (Figure 4). It is suspected that this portion of the mound was at a
high enough elevation as to not be subjected to the effects of flooding (Webb and DeJarnette
1942:102). This hypothesis is supported by the absence of ash and clean shell in layers D through
H.

Figure 3

Profile of mound excavated at 1Lu59

(Webb and DeJarnette 1942: Figure 24)
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Figure 4

Profile of 1Lu59 showing natural layers

(Webb and DeJarnette 1942: Figure 26)
Features and artifacts were found throughout the shell ridge and mound (Webb and
DeJarnette 1942:104). Among the features found were piles of limestone, clay covered areas, ash
beds, and charcoal beds. Post molds were also found and are evidence of the site’s occupancy or
residential use. Piles of fire cracked rocks were found throughout the mound and most likely were
used in cooking shellfish (Webb and DeJarnette 1942: 105). Occurrences of fire basins, pits, and
clay-covered floors numbered in the hundreds. However, no evidence of major permanent
structures was found.
Among the artifacts recovered were sandstone vessels, pottery (fiber-, sand-, limestone-,
and shell-tempered) and flint projectile points (Webb and DeJarnette 1942:127). Fiber-tempered
pottery was the most common and first pottery to be used based on stratigraphy. Fiber-tempered
pottery is first seen at a depth of 6 feet and rises in quantity up to the 2 foot level where it reaches
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its maximum usage (Webb and DeJarnette 1942:128). The other types of pottery begin at the 2
foot level and increase in quantity towards the surface. Shell-tempered sherds are found at the
surface and represent the last people to inhabit the site (Webb and DeJarnette 1942:128). This
type of pottery is found mostly at the surface, and the few instances where it was found at depths
of 2 feet were associated with burials and thus artificially relocated lower in the stratigraphy
(Webb and DeJarnette 1942:129). Analysis of the 852 flint projectile points recovered suggests
the site was used by the same lineage of people throughout the Archaic, Woodland, and
Mississippian periods. This was based on the same flint projectile point styles originating in the
pre-pottery zone and continuing through the pottery zone and into the top layer of the mound
(Webb and DeJarnette 1942:120). Other stone artifacts recovered include 15 stone gorgets, 12
celts, 3 bow drill sockets, 3 pestles, 1 boat-stone, 5 beads, and 2 grooved axes. Only two copper
artifacts were recovered, both of which were associated with burials (Burials 11 and 70). Over
1,000 bone and antler artifacts were recovered, including bones of deer, bird, one unidentified
carnivore, and human. The worked human bones were 4 fibula awls that were associated with
Burial 60 (Webb and DeJarnette 1942:124). Three shell gorgets were recovered with Burials 75
and 160. These three artifacts represent the only worked shell recovered at the site.
Burials from the site also span from Archaic to Mississippian. A total of 207 burials,
including 10 cremations, were recovered from the site (Chambers and Dennis: field notes). Burial
positioning included flexed, partially flexed, and extended (Webb and DeJarnette 1942:108).
Flexed burials were described as bodies in the flexed position with knees drawn up to the chin
and the heels touching the buttocks area (Webb and DeJarnette 1942:111). It is suggested that
these burials were not immediately filled in, but rather had a cover placed over the opening. Some
burials originally buried in this manner may not have been recognized as such due to “slumping”
of these burials before they were filled in with overlying material (Webb and DeJarnette
1942:111). Extended burials included both fully extended burials and burials that were extended
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to the knees (Webb and DeJarnette 1942: 109). Many of these burials were close to the surface,
and it is suggested that other burials of this type had most likely been disturbed by cultivation at
some point. Partially flexed burials were also found close to the surface. Partially flexed burials
were similar to fully flexed burials in posture. The main difference between the two types of
burials was that partially flexed burials were placed on their backs, resulting in “comparatively
straight” vertebral columns (Webb and DeJarnette 1942: 184). If the land had not been cultivated,
it is very possible that more burials could have been placed into either the partially flexed or
extended categories. Beads, gorgets, pots, projectile points, and copper were among the artifacts
associated with the burials (Webb and DeJarnette 1942:110).
Paleodemographics
Excavations of the Bluff Creek site resulted in a total of 207 burials being recovered. Of
these 207 burials, 137 had sufficient elements to determine that they were of adult age. Subadults,
those under the age of 11, are not included in this study. Although children could be the victim,
this exclusion was based on the likelihood that only adults would be participating in interpersonal
conflict. The 137 adult burials were divided into groups based on their age at death. Six groups
were devised based on decades of age (Table 1). In some instances the age at death overlapped
two of the decade groups. For burials that overlapped, the individual was placed into the grouping
that best fit. This resulted in 63 individuals aged 0 to 10, 21 individuals aged 11 to 20, 28
individuals in aged 21 to 30, 24 individuals 31 to 40, 44 individuals aged 41 to 50, and 12
individuals aged 50 or older. Six of the remains could not be aged more specifically than adult
and were placed in an indeterminate group. Skeletal remains were also divided into 1 of 3 groups
based on sex. These groups include male, female, and indeterminate. Of the 137 adult burials, 74
individuals were male, 54 individuals were female, and 9 individuals were of indeterminate sex
(Table 2).
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Table 2

Sex of individuals versus the grouped age at death for 1Lu59

1Lu59
Bluff Creek
site

Grouped Indeterminate 0
Age at
to
Death
10

11
to
20

21
to
30

31
to
40

41
to
50

51
and
older

Total

11
8
2
21

12
16
0
28

15
9
0
24

28
15
1
44

6
6
0
12

74
54
79
207

Sex of
Individual
Male
Female
Indeterminate
Total

2
0
13
15

0
0
63
63

Of the 207 burials, 51 could be placed into the Archaic, Woodland, or Mississippian
period based on criteria discussed in chapter 4. Fifteen individuals were determined to be from
the Archaic period, 22 were placed in the Woodland period, and 14 were placed in the
Mississippian period. When the subadults are removed, 13 are left from the Archaic period, 15
are left in the Woodland, and 11 are left in the Mississippian.
Site Comparisons
The Bluff Creek site shares the Pickwick Basin with four other sites that yielded skeletal
remains with embedded projectile points. As mentioned in the literature review section, these
sites include the Perry site (1Lu25), the Long Branch site (1Lu67), the O’Neal site (1Lu61), and
the Mulberry Creek site (1Ct27). Like the Bluff Creek site, all four of these are shell mound and
midden sites that sit on the banks of the Tennessee River (Figure 5).

26

Figure 5

Map of Tennessee River showing Sites discussed in site comparison

(Webb and DeJarnette 1942, Bulletin 129 Map 2).
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The Perry site is a shell mound and midden on Seven-Mile Island. It covers an area of
200 feet by 300 feet and was built up to a depth of 10 feet (Webb and DeJarnette 1942:58). The
mound was laid down in natural layers of shell, sand, and clay. Features excavated at the unit
included “kitchen-midden pits”, “flint workshops”, post molds, rock caches, fired-clay pits,
“clam-bake pits”, and crematory pits (Webb and DeJarnette 1942:61). Several dog burials were
also recovered from the site. Artifacts recovered from the site included bone (deer and fish) and
antler artifacts, beads (shell and stone), atlatl weights and hooks, stone gorgets, celts, stone axes,
and banner stones. Worked flint was also recovered from the site in the form of knives and
projectile points (Webb and DeJarnette 1942:72). Sandstone vessels and pottery (fiber-, sand-,
limestone-, clay grit-, and shell-tempered) were excavated at the site. Fiber-tempered pottery is
the most common at the site and the first type to be used. Shell-tempered pottery was fairly
common in the superficial layers and is associated with extended burials. The Perry site yielded
350 burials that contained human skeletal remains, 24 of which, were headless. Burial positions
included flexed, partially flexed, and extended. Evidence of interpersonal conflict at the site
included multiple interments, trophy taking, and embedded projectile points (Webb and
DeJarnette 1942:63-64).
The O’Neal site, is a shell mound and midden located on the bank of the Tennessee
River. The mound and midden encompass an area of 270 feet by 350 feet and was estimated to be
over 10 feet in depth (Webb and DeJarnette 1942: 132). Due to time constraints experienced by
the original researchers, the site was excavated using only trenches (Webb and DeJarnette
1942:133). The midden was composed of alternating layers of accumulated shell, clay, and
midden. Features observed at the site included “flint workshops”, post molds, clay-lined hearths,
and areas of burned shell (Webb and DeJarnette 1942: 135). Dog burials were also recovered
from the site. Artifacts recovered from the site included gorgets, pestles, hammerstones, beads
(shell, stone, and copper), worked bone (deer and fish) and antler, and atlatl hooks. Worked flint
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was also recovered from the site in the form of knives and projectile points (Webb and DeJarnette
1942:141). Sandstone vessels and pottery (fiber-, sand-, limestone-, clay grit-, and shelltempered) were excavated at the site. The O’Neal site yielded 62 burials that contained human
skeletal material. Burial positions included flexed and extended. Trauma analysis, done by
Douglas Lubsen, determined that only 1 of the 29 adult individuals exhibited evidence of
interpersonal conflict trauma. This individual had an embedded projectile point in the distal,
posterior tibia (Lubsen 2004:96). Lack of healing to the bone suggests that the individual died
around the time that the wound was inflicted.
The Long Branch site is a shell mound and midden located on the bank of the Tennessee
River. The mound and midden encompass an area of 200 feet by 300 feet and is 15 feet in depth
(Webb and DeJarnette 1942:178). Trenches were used to excavate the site. The midden was
determined to be composed of layers of shell mixed with varying amounts of soils. Features
observed at the site included hearths, fire basins, and post molds. Dog burials were also observed
at the site. Artifacts recovered from the site included pestles, hammerstones, gorgets, banner
stones, beads (stone and shell), worked bone (deer and turtle) and antler, and atlatl hooks (Webb
and DeJarnette 1942:196-200). Pottery tempers included fiber-, sand-, limestone-, clay grit-, and
shell-tempered. No stone vessels were recovered from the site. The Long Branch site yielded 93
burials with human skeletal remains. Burial positions at the site included flexed, partially flexed,
and extended. Lubsen determined that 6 out of 43 adult individuals exhibited evidence of
interpersonal conflict trauma (Lubsen 2004:101). Two of these individuals were observed to have
projectile points; however, the point was not embedded in the bone and had most likely been
removed by the withdrawal of the weapon.
The Mulberry Creek site was a shell mound and midden located at the junction of
Mulberry Creek and the Tennessee River. The mound and midden encompassed an area that
extends for 200 feet along Mulberry Creek, then turns and extends 300 feet along the Tennessee
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River (Webb and DeJarnette 1942:235). The mound was 20 feet thick and was composed of
alternating layers of shell and sand. Trenches were used to excavate the site. Features observed at
the site included several fire hearths, a “flint workshop” and a cremation slab with a limestone
foundation (Webb and DeJarnette 1942:247). Several dog burials were also observed at the site.
Artifacts recovered from the site included stone gorgets, pestles, stone axes, stone cylinders,
worked bone (deer) and antler, atlatl hooks, and a “bowl” made from a human skull (Webb and
DeJarnette 1942:259). Flint knives and projectile points were also recovered from the Mulberry
Creek site. Pottery tempers included fiber-, sand-, limestone-, clay grit-, and shell. The Mulberry
Creek site yielded 134 burials with human skeleton remains. Burial positions at the site included
flexed, partially flexed, and extended. Evidence of interpersonal conflict at the site included
multiple interments, trophy taking, and embedded projectile points (Shields 2003).
Summary
As indicated above, the location of the Bluff Creek site, recovery methods, and historic
use of the site all contribute to the quality of the remains recovered. The location of the site on a
flood plain indicates that the mound would have, at least occasionally, been inundated with water.
Historic use of the mound as a steam boat landing would have placed the weight of passengers
and cargo upon the skeletal remains. Later use of agricultural equipment would also have placed a
great deal of weight on the remains as well. Both of these factors would account for the extremely
fragmented nature of the skeletal remains that were analyzed. However, the shell in the soil from
the ridge most likely stalled decomposition of the remains. Additionally, the methods used in
excavation of the site undoubtedly led to some commingling and loss of remains. Had the mound
been dug in units instead of trenches and had the fill been screened, some of the comingling and
loss of remains could have been avoided.
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CHAPTER IV
RESEARCH METHODS

Temporal Analysis Sample Selection
Out of the 207 burials recovered from Bluff Creek, 39 were used to determine change
through time with respect to the level of interpersonal conflict represented at the site. Of these 39
burials, 11 likely represent the Mississippian period. All 11 of these burials were in the extended
position and buried at a depth of 1.0 to 2.8 feet, suggesting that they are broadly
contemporaneous (Webb and DeJarnette 1942:109). Two of these burials contained triangular
points and five contained shell-tempered pottery. These artifacts combined with the stratigraphic
association are indicative of the Mississippian period. The Woodland period is represented by 15
burials. These burials were in partially flexed positions and were buried at a depth of 1.0 to 3.6
feet (Webb and DeJarnette 1942:110). The lack of shell-tempered pottery in this burial type
suggests that these remains were buried during the Woodland period. The third and final period
represented in this temporal analysis is Archaic. This period is represented by 13 burials. All of
these burials were in the flexed position and buried at a depth of 4.7 to 8.8 feet (Webb and
DeJarnette 1942:111). No ceramics of any kind were found among these burials. The lack of
pottery and the presence of sandstone vessels suggest that these burials date to the Archaic period.
A comparison of temporal placement versus presence of trauma was done to determine if the
intensity of interpersonal conflict varied over time.
The time ranges used in this paper for the Archaic, Woodland, and Mississippian periods
were based on the dates given by Fagan (2000). The early end of the Archaic is bound by dating
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projectile point styles. The earliest point style at this site is a Benton Stemmed, dating the Archaic
burials to 5000 B.C. at the earliest (DeJarnette 1983:13). The Archaic is treated as extending from
this time to 1000 B.C. The Woodland period extends from 1000 B.C. to 1000 A.D. (Fagan
2000:403). The Mississippian period extends from 1000 A.D. to 1600 A.D.
Cleaning, Reconstruction, and Analysis
Although most of the cleaning and reconstruction had already been accomplished prior to
this study, some skeletal remains required additional attention before analysis could begin.
Remains still in matrix were hand-washed with warm water and brushed to remove soil and
debris. This was done with a soft bristle toothbrush and dental picks over a screen system
consisting of a 1/16 inch fine screen overlaid with 1/4 inch screen. The screen system captured
any smaller bones, bone fragments, or artifacts that may have become dislodged during cleaning.
The remains were then reconstructed using fast setting cement when definite matches between
bone fragments could be identified. Upon completion of reconstruction, the remains were
inventoried, using the protocol established by Buikstra and Ubelaker (1994), to catalog the
skeletal elements present. After analysis, the remains were placed in paper bags and placed in
storage at the University of Alabama at Tuscaloosa. All cleaning, reconstruction, inventorying,
and analysis took place at the University of Alabama at Tuscaloosa under the supervision of Dr.
Keith Jacobi.
Paleodemographic Analysis
Paleodemographic data were used in this analysis to determine if trauma patterns are
related to the age and sex of the remains. Although the burials were aged and sexed in the late
1930's, they were reanalyzed using more modern methods. This ensures a consistent and accurate
sexing and aging of all skeletons. Standard osteological methods outlined in Buikstra and
Ubelaker (1994) were used in the analysis. These standards are a compilation of established
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methods developed by several researchers. Both sex and age were based on a multifactorial
determination. Pelvic and cranial morphology were used to determine sex of the remains. Age-atdeath was determined by the union of epiphysis and primary ossification centers. If an element
was not present, it was recorded as absent and was scored as "0" on any relevant scales. This
multifactorial approach helped ensure that skeletal data are accurate.
Sexual dimorphism is a pertinent factor in determining the sex of human skeletal remains.
Dimorphism between males and females is especially pronounced in the os coxae, or pelvic bone,
due to the stresses of pregnancy on females (Buikstra and Ubelaker 1994:16). Pelvic morphology
observed included acetabulum size, auricular surface, and overall size and shape. The pelvic
bones are the most reliable elements for determining sex in the human skeleton (Phenice 1969).
The Phenice technique was used to determine sex based on the morphology of the ventral arc,
subpubic concavity, and ishiopubic ramus ridge (Phenice 1969).
Cranial morphology was compared to established standards to determine sex (Acsadi and
Nemeskeri 1970). Sexual dimorphism can be observed in several aspects of the human skull.
Overall, female skulls tend to be smaller and more gracile than those of males (Bass 1995:26).
Cranial aspects observed included the nuchal crest, mastoid process, supraorbital margin,
glabella, and mental eminence. These aspects were scored according to the previously stated
standards.
Additional cranial aspects considered included teeth and palate size, zygomatic
positioning, and presence of bossing in the frontal or parietal bones. The teeth and palate tend to
be larger in males than females (Bass 1995:86). Additionally, the zygomatic process, an extension
of the cheekbone, extends more posteriorly in males than in females. Bossing, or dimpling, is
found in both males and females; however, only females retain this characteristic into adulthood
(Bass 1995:86).
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Metrical analysis was also used to determine sex. Measurements were taken for the
femur, tibia, and humerus. These measurements included:
Femoral - Circumference at midshaft
Diameter of head
Tibial - Circumference at the level of nutrient foramen
Humeral - Diameter of head
These measurements were then compared against standards in Bass (1995). Discriminate
Functional Analyses for sex determinations were conducted for calcaneus, talus, and cranial
measurements. The measurements used were dependent upon the preservation of the calcaneus,
talus, and cranium. The measurements were compared to the standards published in the American
Journal of Physical Anthropology (Steele 1976:581-588). Based on the results of all methods,
each burial was designated as female, male, or ambiguous.
Age-at-death was also determined by a multifactorial method. This included union of
epiphyses and primary ossification centers, which was scored according to established standards
(Buikstra and Ubelaker 1994:21). The Todd Pubic Symphysis Scoring System and the SucheyBrooks Scoring System were used to determine age-at-death based on pubic symphysis
morphology. With age, the union of the two pubic bones begins to degrade (Todd 1921a, 1921b;
Brooks and Suchey 1990). Auricular surface morphology was also analyzed and scored according
to established standards. As with the pubic symphysis, the auricular surface degrades with age.
The amount of wear was compared to illustrations provided in Buikstra and Ubelaker (Lovejoy et
al. 1985). Based on this comparison the individual was placed in the appropriate age range.
Cranial suture closure was also used to determine age-at-death. This included ectocranial
and endocranial suture closure according to the Lovejoy Method (Meindl and Lovejoy 1985).
With age, ectocranial and endocranial sutures begin to fuse or disappear completely. The scores
were then compared to established standards in Buikstra and Ubelaker (1994:32). As with sex
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determination, the results of all applicable aging methods were used to assign an age-at-death to
each burial.
Analysis of Trauma/Interpersonal Conflict
In this thesis, trauma was subdivided into either accidental or interpersonal conflict.
Accidental is considered to have been caused by “unplanned events that happen unexpectedly”,
while interpersonal conflict is considered to have a “human intentionality” component (Walker
2001:575). Evidence for interpersonal conflict was based on empirical observation of signs of
trauma. Evidence was recorded as to class of lesion, location of lesions, frequency of lesions, and
extent of healing. Classes of trauma analyzed included blunt force trauma, sharp force trauma,
and possible embedded points.
Several types of stress can be placed on bone. These include compression, tension, and
torsion (Love and Symes 2004:1154). When a bone is bent, different forces are applied to it.
Compression is the force exerted on the concave side of the bone while tension is on the convex.
Torsion comes from twisting a bone. When the force is great enough, permanent changes are left
in the bone. In some instances many bones may be fractured in one event. Trauma to the rib cage
can fracture several bones, but should be recorded as one incident of trauma (Smith 1996:136).
Lamellae are sheets composed of collagen fibers and are stacked in layers of varying
fiber orientation (Love and Symes 2004:1153). This lends both strength and density to bone.
Stress works directly on the atoms that compose the collagen fibers. When stress becomes greater
than the load capacity of bone, the molecular bonds in it are deformed. This deformation can be
either elastic or plastic (Love and Symes 2004:1153). Elastic deformation is temporary and does
not leave evidence in the osteological record unless the individual dies before the bone can heal.
Plastic deformation, on the other hand, is a permanent bending of molecular bonds and is evident
in skeletal remains.
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Blunt force injuries are the most common class of trauma found in the osteological
record. They range from life-threatening cranial fractures to broken fingers. The etiology of this
class of trauma can be as equally varied. It can be as innocent as an accidental fall or as sinister as
murder. Regardless of the external cause, the internal mechanics are the same. Additionally, it is
important to determine if fractures were caused before, near, or after the time of death. Bone in
living and recently deceased individuals fractures at acute angles to the bones surface; however,
after decomposition begins, bone loses its elasticity and begins to fracture at right angles to the
surface of the bone (Walker 2001: 576). The color of the fracture was also compared to the
surface boon to determine when the fracture occurred relative to death. Postmortem fractures will
often have a different color than the surrounding bone due to the discoloration caused by soil over
time.
Craniofacial trauma was the focus of the blunt force lesion class analysis. This class of
trauma has been linked to interpersonal conflict in other studies, both prehistoric and modern
(Jurmain 2001:13). Blunt force trauma to the cranial vault is typically identified as linear
fractures radiating from a central point with concentric fractures running between the linear
fractures (Fenton et al. 2003:280). The extent of these fractures is related to the force applied to
the bone. In victims of violent conflict, the majority of blunt force fractures are found on the
nasal, frontal, and parietal bones (Jurmain 2001:19). However, extensive facial damage can also
be resultant of this class of trauma.
Blunt force trauma to the skull has unique traits due to the dome shape of the cranium. In
a typical blunt force trauma to the cranial vault, fractures radiate out from a central point (Fenton
et al. 2003:280). This central point is generally the focal point of the blunt force being applied.
Although radiating fractures are seen in postcranial remains, only the cranium develops
concentric fractures as well. These concentric fractures are perpendicular to the radiating
fractures and together they form "wedge-shaped plates" (Fenton et al. 2003:280). An example is
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provided by skeletal remains from the Mississippian period East Nashville Mound site on the
Cumberland River in Davidson County, Tennessee, which exhibit evidence of craniofacial
damage from a severe blunt force trauma. The individuals were struck on the upper portion of the
occipital bone with such force that the radiating fractures traveled around the cranial vault
“meeting in the frontal and basilar regions” causing a “blow out fracture of the entire basilar
portion of the cranium” (Hill 2000:470).
Studies by the automotive industry examined the force necessary to create fractures in the
cranium due to blunt force trauma. Circular disks of various weights were dropped on human
skulls at various velocities. The study found that at least 450 psi is needed to create a linear
fracture in the skull (Fenton et al. 2003:279). However, there is a great deal of variation between
individual skulls and even within the skull itself. For example, this study found that the temporalsquamous area would fracture under only 374 psi. This amount of force is comparable with that
generated by a punch from a human fist. Although the study did not suggest why this area is
weaker, it could be related to the nature of the suture joining the temporal and parietal bones.
Unlike other cranial sutures, the bone becomes thin on its margins here and is overlapping instead
of interlocking. If the force is great enough the "wedge-shaped plates" of bone become depressed,
resulting in subdural hematomas, brain damage, or even death (Fenton et al. 2003:280). Deaths
due to these types of trauma can be attributed to falls, blunt weapons, and even fists. However,
when combined with other evidence they can be indicative of acts of interpersonal violence.
Cranial indentions can be observed in the cranium when the blunt force applied is not
sufficient to fracture the bone (Mensforth 2001:121). This type of trauma is also known as a
depression fracture when the force of the blow deforms the ectocranium, but does not affect the
endocranium (Merbs 1989). It has been suggested that this type of injury was meant to inflict
pain, but not necessarily intended to kill the victim (Davis 2004).
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Several types of fractures can be found in the postcranial skeleton as well. These include
incomplete fractures, complete fractures, and spiral fractures. Incomplete fractures are further
subdivided into two classes: "torus" and "greenstick" (Cluett 1992:1). Medical research has
shown that these types of fractures are caused when tensile force breaks one side of a bone and
compressive force causes the other side to bulge ("torus") or buckle ("greenstick"). These types of
fractures are most commonly found in the forearms of children due to the elastic nature of their
bones and are commonly attributed to falls (Cluett 1992:1). A study by Love and Symes noted
similar fracture patterns in ribs, suggesting that bone is more resistant to compressive force than
tensile force (Love and Symes 2004:1156). Complete fractures are most often seen in adults as
bone becomes denser and less elastic with age in a process termed "micropetrosis" (Love and
Symes 2004:1154). The bone is less capable of bending and is more likely to break at
compressive and tensile points. Depending on the orientation of the fracture to the axis of the
bone, this type of trauma also can be subdivided. If the fracture is perpendicular to the axis of the
bone then it is transverse; however, if the fracture is at an angle to the axis it is oblique. "Parry
fractures" are complete fractures of the radius and ulna that indicate a defensive position of the
arms in anticipation of a blow (Standen and Arriaza 2000:239). Spiral fractures are caused by
bone being twisted along its axis (Cluett 1992:3). This type of fracture is commonly seen in child
abuse cases where stress in the form of torque has been applied to the humerus. The torque causes
the fracture to spin around the axis of the bone.
Transverse fractures of the ulna and radius shafts also can be used as diagnostic criteria
for interpersonal conflict (Jurmain 2001:14). However, according to a compilation of studies by
Robert Jurmain, forearm fractures are the most commonly occurring postcranial fracture in the
archeological record and can be attributed to other causes, such as falls (Jurmain 2001:18). It is
also possible for “parry fractures” to be attributed to other violent activities besides warfare, such
as games (Bridges et al. 2000). It is suggested that the Native American game of stickball was a
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very violent sport and may have often resulted in injuries for the players (Hudson 1976). For this
reason, "parry fractures" should only be included when associated with craniofacial trauma or
embedded projectile points (Hogue 2006: personal communication).
Sharp force trauma in skeletal remains will vary according to the particular instrument
used, the impact angle, and the amount of applied force (Hefner et al. 2002:1). These
characteristics create a trauma in bone that typically falls into one of four classes. These include
cutmarks, shaving, notching, or transecting. Most of the information on these types of trauma
comes from experiments that used pig, deer, and cattle bones to recreate sharp force trauma with
various instruments. It is generally accepted that the bones of these animals react similarly to
human bone when inflicted with sharp force trauma.
Cutmarks are typically restricted to the outer surface of bone and are caused by drawing a
sharp edged instrument across bone. This leaves a shallow groove in the outer cortex. This groove
is normally linear and appears V-shaped in cross-section (Hefner et al. 2002:2). The angle and
depth of the groove are dependent not only on the shape of the weapon, but on angle and force of
the cutting edge when it contacts bone. Sometimes, if the pressure is great enough, ridges will
develop parallel to the edges of the groove (Gruchy and Rogers 2002:933). The sides of the
groove are typically smooth in modern cases where a metal edge is used. However, in prehistoric
cases, scratches can be found on the bottom of the V-shaped grooves (Alt et al. 2003:378).
Modern serrated knives typically do not show this pattern due to the serrated edges being aligned.
When cut marks are made with stone implements the serrated edges leave scratches on the floor
of the groove that can be detected microscopically (Alt et al. 2003:378).
When these types of marks are found across the frontal bone and then along the parietals,
it can be evidence of scalping (Alt et al. 2003:378), when the scalp is removed by cutting through
the skin into the underlying bone. At site 22OK905, a Mississippian to Protohistoric site, located
in Oktibbeha County, Mississippi, the skull of an adolescent was found to contain cut marks with
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wide V-shaped grooves indicative of a stone tool being used for scalping (Hogue 2005:9). In her
research, Hogue (2005) cautions that the use of cane knives for scalping does not leave
macroscopic evidence on the cranium. Particular attention was paid to cut marks on the cervical
vertebrae, as this is considered evidence of decapitation when burials are lacking a skull (RossStallings 2002:9).
Shaving wounds are not as well studied as cutmarks or any of the other types of sharp
force trauma. Missing pieces of very thin and flat sections of bone are characteristic of this type
of sharp force trauma (Hefner et al. 2002:2). Shaving trauma is created when a blade is drawn
almost parallel to the surface of the bone. Such scars are typically caused by knives, swords, and
other similar sharp edged weapons that score glancing blows and leave oblong lesions on the
skeleton (Gruchy and Rogers 2002:934).
Notching traumas, also known as chopmarks, are similar to cutmarks. They consist of
large V-shaped grooves. These larger grooves are typically created from forces oriented
somewhat perpendicular to the surface of the bone (Hefner et al. 2002:2). This is commonly seen
with weapons such as machetes, axes, and meat cleavers. These types of implements leave
semicircular defects in the bone. The depth of the groove is deeper due to the greater force of a
chopping blow. The sides of the groove are generally smooth. However, if the angle of the blow
is greater than 90 degrees, then only the obtuse surface will be smooth (Gruchy and Rogers
2002:933). The acute surface will be rough and fractured on the ends due to the blade being
jerked free. Thin flakes of cortical bone will detach from margins of the acute surface due to these
fractures. If the force is great enough to completely penetrate the bone, then large fragments will
break away from the exiting side. Chopping blows made with the tip of a chopping weapon leave
a characteristic triangular-shaped defect (Gruchy and Rogers 2002:934). Transecting trauma
results in the complete or partial severing of bone and requires a great deal of force. In this type
of sharp force trauma, the cut surfaces of bone are straight and clean (Hefner et al. 2002:2).
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Smith (1996) warns that special attention needs to be given to sharp force injuries to
distinguish between perimortem injuries and postmortem mortuary practices. She also cautions
the inclusion of “trophy” elements until they have been distinguished from mortuary practices,
such as defleshing and dismemberment (Smith 1996:143).
Additionally, the remains were observed for embedded points, which are considered the
strongest and most direct evidence for projectile force trauma related to interpersonal conflict
(Milner 2005). However, it must be acknowledged that projectile points do not always become
embedded when used to inflict injury and may only leave cut marks or may not come into contact
with bone at all (Jurmain 2001:20). Milner (2005) cautions that projectile points can shatter upon
impact, destroying evidence of their presence. Absence of embedded projectile points can make
the diagnosis difficult. However, as noted before, microscopic analysis of the lesion should reveal
scratches from the serrated edges of the projectile.
Occasionally, non-embedded projectile points are found with burials. These points could
represent projectile points that pierced into the body, but did not become embedded. On the other
hand, these points could also represent burial goods intentionally placed in the burial by other
members of the population or incidental inclusions in fill. Identifying these as embedded
projectile points without collaborating evidence tends to inflate the frequency embedded
projectile points and interpersonal conflict (Smith 1996). Impact breaks could shed some light on
this subject. Impact breaks might be found on points that hit bone, but did not become embedded.
However, for the purpose of this thesis, projectile points with impact breaks will only be
considered as evidence for interpersonal conflict if corresponding lesions, that indicate projectile
related trauma, are found on the remains.
The extent of healing was analyzed to establish if wounds were inflicted at the time of
death or if the victim survived the assault long enough for bone remodeling to occur (Andrushko
et al 2005:377). Lack of bone remodeling most likely indicates a fatal blow (Walker 2001).
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Trauma frequencies also were compared against paleodemographic data. Some studies have
shown that, in cases of interpersonal conflicts, males typically have higher frequencies of
traumatic lesions (Jurmain 1999). It has been suggested by Robert Jurmain (1999) that this may
reflect a "culturally patterned behavior." It has been documented in many cultures, and even other
primate species, that males tend to be more aggressive and thus acquire more traumatic injuries
(Jurmain 1999). However, it must be noted that some sites have skeletons exhibiting blunt force
trauma without this particular paleodemographic correlation (Webb 1995:203-204). It has also
been found that correlations can be made between age and interpersonal violence (Jurmain 1999).
The significance of analytic results was determined using the Fisher Chi Square test and
logistic regression. The Fisher Chi Square test was used for all 2x2 tables with 1 being the degree
of freedom. This statistical test is commonly used for small sample sizes (Vanpool and Leonard
2011). Paleodemographic comparisons were analyzed using logistic regression with degrees of
freedom depending on the number of variables used in each test. The dependent variable was
discrete (0 or 1) with yes equal to 1. Logistic regression allows for “joint by joint comparison” of
populations (Baker and Pearson 2006, 220). This allows for multiple questions to be answered
using only one analysis. A probability level of .05 was used to determine significance for both
tests.
In conclusion, the above methods should allow the patterns of interpersonal conflict, if
any, to be seen in the Bluff Creek site assemblages. Hopefully, the information gathered from this
research will help bring to light any correlations between settlement patterns and interpersonal
conflict that might have existed in the prehistoric southeast United States.
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CHAPTER V
ANALYTICAL RESULTS

It was predicted that the change in frequencies of evidence for interpersonal conflict
trauma found in skeletal remains at the Bluff Creek site would correlate with settlement patterns
over time. The highest frequencies of trauma were expected to be found in the Archaic period due
to the stress caused by competition for resources between nomadic groups. A reduction in the
occurrence of interpersonal conflict was expected during the Woodland period. This reduction
would have most likely been due to the populations of this period having decreased mobility. As
populations settled into small communities, they would have been less likely to participate in
organized conflict. The Mississippian period was also expected to have an increased frequency of
interpersonal conflict due to competition for resources between the larger, more organized
settlements of the time. As the territories of these larger settlements began to overlap, competition
for resources would have ensued and increased the stress experienced by these populations.
Analysis of the Bluff Creek Site Burials
Of the 212 human remains that were recovered from the Bluff Creek site, only 137 were
analyzed for this study. Of the other 75, 63 were eliminated based on the fact that they did not
meet the age requirement of at least 11 years of age. Another 7 were eliminated due to the
remains being cremated and in such a state that no analysis of age, sex, or trauma could be
conducted. The skeletal material of the remaining 5 burials could not be located at all. After
consulting with Dr. Jacobi, it was discovered that the missing 5 burials had either been partial

43

skeletons that had been previously combined with other burials or had simply never contained
actual human skeletal material.
Out the 137 skeletal remains analyzed, 55 had at least one occurrence of trauma. The
types of trauma observed in these 55 skeletal remains included blunt force trauma, sharp force
trauma, and embedded projectile points. These instances of trauma include both accidental trauma
and trauma caused by interpersonal conflict. These 55 skeletons exhibiting trauma account for an
overall trauma frequency of 40.1 percent (Table 3).

Table 3

Presence of trauma by frequency and percent for the total number of individuals in
the adult male and female population from the Bluff Creek site

1Lu59
Bluff Creek site

Frequency

Percent

Presence of Trauma
Absence of Trauma
Total

55
82
137

40.1%
59.9%
100%

Of these 55 individuals exhibiting trauma, 32 were male, 22 were female, and 1 was
indeterminate sex. This gives an overall trauma frequency of 43.2 percent for males and 40.7
percent for females (Table 4). Males showed a slightly higher occurrence rate for trauma than
females; however this difference is not statistically significant.

Table 4

Sex of individual versus the presence of trauma in the adult male and female
population from the Bluff Creek site

1Lu59
Bluff Creek site

Presence
of Trauma

Absence
Of Trauma

Male
% within sex (male)
Female
% within sex (female)
Fisher Chi Square

32
43.2%
22
40.7%
P=0.4600 (not significant)

42
56.8%
32
59.3%
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Males tend to show an overall trauma rate of about half in each age group, with the
exception of ages 31 to 40, which shows no instances of trauma (Table 5). Males in the age group
of 21 to 30 had the highest rate of trauma frequency at 66.7 percent. Females show an increase in
the frequency of trauma with age, with the exception of ages 31 to 40 (Table 5). Females in the
31 to 40 age group showed an 11 percent trauma frequency, which is only half that of the next
lowest age group. Overall, it was determined through logistic regression analysis that males were
1.46 times more likely than females to exhibit trauma. However, this was not found to be
statistically significant (df=125; P=0.8411). Although not statistically significant, it was also
determined that with each 20 year increment beyond 10 years of age, individuals were 1.08 times
more likely to have suffered some sort of trauma (df=125; P=0.2105). It must be kept in mind that
this data span 1000’s of years and several settlement-subsistence patterns.

Table 5

Grouped age at death versus the presence of trauma in the adult male and female
population from the Bluff Creek site

1Lu 59
Males with
Bluff Creek site Trauma
Present
# (% within
group)
Age Range of
Individual

Males Without
Trauma
Present
# (% within
group)

Females with
Trauma
Present
# (% within
group)

Females without
Trauma Present
# (% within
group)

11 to 20
21 to 30
31 to 40
41 to 50
50 and older
Total

6 (54.5%)
4 (33.3%)
15 (100%)
13 (46.4%)
3 (50.0%)
41 (56.9%)

2 (25.0%)
5 (31.3%)
1 (11.1%)
8 (53.3%)
6 (100%)
22 (40.7%)

6 (75.0%)
11 (68.7%)
8 (88.9%)
7 (46.7%)
0 (0%)
32 (59.3%)

5 (45.5%)
8 (66.7%)
0 (0%)
15 (53.6%)
3 (50.0%)
31 (43.1%)

If we implement the requirements of inclusion within the category of interpersonal
conflict trauma by removing the occurrences of trauma that were just as likely to have been
caused by an accidental injury, we find that 24 cases meet the criteria of interpersonal conflict.
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The 31 skeletons excluded were removed due to a high probability that the trauma observed could
have been accidental, such as from a fall. When an individual falls on an outstretched arm,
injuries are often seen in the distal radius and ulna, as well as the fingers (McQueen and Jupiter
2000:4). Burial 50 exhibited healed non-union fractures to both the left radius and ulna (Figures 6
and 7). As seen in the photos, the head of the radius and proximal third of the ulna suffered
complete fractures that never fused to the shaft of their respective bones. It is possible that this
injury could have been the result of interpersonal conflict such as a parry fracture; however, it
also could have resulted from a more benign event such as a fall. Without corresponding evidence
of interpersonal conflict, such injuries cannot definitively be determined to be the result of
interpersonal conflict. Removal of these possible incidents of accidental injury reduces the overall
frequency of interpersonal conflict trauma to 17.5 percent (Table 6).

Figure 6

Burial 50 with non-fused fracture of ulna
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Figure 7

Burial 50 with non-fused fracture of radial head and remodeling of diaphysis

Table 6

Presence of interpersonal conflict trauma by frequency and percent for the total
number of individuals in the adult male and female population from the Bluff
Creek site

1Lu59
Bluff Creek site

Frequency

Percent

Presence of Interpersonal
Conflict Trauma
Absence of Interpersonal
Conflict Trauma
Total

24

17.5%

113

82.5%

137

100%

Of these 24 individuals exhibiting interpersonal conflict trauma, 15 were male and 9 were
female. This gives an interpersonal conflict trauma frequency of 21.6 percent for males and 16.7
percent for females (Table 7). As with the overall trauma rates, males had a higher frequency of
interpersonal trauma than females, but once again this difference is not statistically significant.
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Table 7

Sex of individual versus the presence of interpersonal conflict trauma in the adult
male and female population from the Bluff Creek site

1Lu59
Bluff Creek site

Presence of
Interpersonal
Conflict Trauma

Absence of
Interpersonal
Conflict Trauma

Male
% within sex (male)
Female
% within sex (female)
Fisher Chi Square

16
21.6%
9
16.7%
P=0.3206 (not significant)

58
78.4%
45
83.3%

At first glance, the frequencies of interpersonal conflict trauma by age among males seem
to follow no certain pattern (Table 8). However, when the lethality of the trauma observed in each
individual below the age of 31 is taken into account, an interesting pattern emerges. Burials 28,
47, 66, 105, 119, 120, and 207 all died before the age of 32 and, with the exception of Burials 119
and 120, all exhibited unhealed cranial vault fractures (Table 8). Burials 119 and 120 both
exhibited evidence of embedded projectile points. After the age of 41, the lethality of trauma
observed falls to 3 in 4 and after the age of 51 observed trauma lethality drops to 1 in 2. Females,
on the other hand, do not follow this pattern, and all age groups have a 100 percent trauma
lethality rate with the exception of 33.3 percent lethality in the 21 to 30 age group (Table 9).
Logistic regression of these data shows that males are 1.56 times more likely to exhibit
interpersonal conflict trauma than females (df=125; P=0.3700, not significant). There is a 1.25
increase in the likelihood of being the victim of interpersonal conflict for every 20 year increment
beyond the age of 10 (df=125; P=0.5732, not significant). Interestingly, it was determined
through logistic regression analysis that individuals recovered from a multiple interment were
84,892,813.15 times more likely to be the victims of interpersonal conflict (df=125; P=.0002,
significant). Logistic regression of lethality data shows that males are .84 times less likely to
suffer lethal blows than females (df=24; P=0.8585, not significant). For every 20 year increment
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over the age of 10, individuals are .58 times less likely to die from interpersonal conflict trauma
(df=24; P=0.3785, not significant).

Table 8

Grouped age at death versus the presence of interpersonal conflict trauma in the
adult male and female population from the Bluff Creek site

1Lu59
Bluff Creek site

Males with
Interpersonal
Conflict Trauma
Present
# (% within
group)

Males without
Interpersonal
Conflict Trauma
Present
# (% within
group)

Females with
Interpersonal
Conflict Trauma
Present
# (% within
group)

Females without
Interpersonal
Conflict Trauma
Present
# (% within
group)

11 to 20

1 (9%)

10 (91%)

1 (12.5%)

7 (87.5%)

21 to30

6 (50%)

6 (50%)

3 (18.7%)

13 (81.3%)

31 to 40

0 (0%)

15 (100%)

1 (11.1%)

8 (88.9%)

41 to 50

6 (27.3%)

22 (72.7%)

2 (13.3%)

13 (86.7%)

51 and older

3 (50%)

3 (50%)

2 (33.3%)

4 (66.7%)

Total

16 (22.2%)

56 (77.8%)

9 (16.7%)

45 (83.3%)

Age Range of
Individual

Table 9

Grouped age at death versus lethality of interpersonal conflict trauma in the adult
male and female population from the Bluff Creek site

1Lu59
Bluff Creek site

Presence of
Lethality in
Interpersonal
Conflict Trauma
in Males
# (% within
group)

Absence of
Lethality in
Interpersonal
Conflict Trauma
in Males
# (% within
group)

Presence of
Lethality in
Interpersonal
Conflict Trauma
in Females
# (% within
group)

Absence of
Lethality in
Interpersonal
Conflict Trauma
in Females
# (% within
group)

11 to 20

1 (100%)

0 (0%)

1 (100%)

0 (0%)

21 to30

6 (100%)

0 (0%)

1 (33.3%)

2 (66.7%)

31 to 40

0 (0%)

0 (0%)

1 (100%)

0 (0%)

41 to 50

4 (66.7%)

2 (33.3%)

2 (100%)

0 (0%)

51 and older

1 (33.3%)

2 (66.7%

2 (100%)

0 (0%)

Total

12 (75%)

4 (25%)

7 (77.8%)

2 (22.2%)

Age Range of
Individual
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Of these 24 individuals included in the interpersonal conflict trauma group, 18 had
craniofacial trauma. This included burials 1, 15a, 34, 43, 47, 49, 53, 66, 80, 82, 94, 105, 122, 124,
133, 134, 203, 205, and 207. Craniofacial trauma ranged from fractured nasal bones to skull vault
fractures. Several of these individuals (burials 15a, 34, 47, 49, 53, 66, 80, 82, 122, and 207)
exhibited craniofacial trauma that showed no signs of healing and are considered in this study to
be perimortem injuries. These 10 individuals all exhibited skull vault trauma with corresponding
radiating fractures. Of these, no additional trauma was observed with the exception of burials 34,
122, and 207. The additional trauma observed in burial 34 is most likely a secondary result of the
blunt force trauma observed. Burial 122 also exhibited an unhealed fracture to the right proximal
tibia. A healed nasal fracture was observed in burial 207.
Of particular note among the craniofacial trauma group is burial 34. This female, placed
in the 21 to 30 age group, had an unhealed blunt force trauma to the right frontal bone (Figure 8).
The fracture exhibited concentric fractures with beveling and radiating fractures as well.
Additionally, another trauma was observed in the occipital condyles. It appears that the force of
the blow to the right frontal bone was sufficient to fracture the occipital condyles as well (Figure
9). These fractures were unhealed. Unfortunately, neither the atlas or axis vertebrae could be
located to examine for corresponding damage.
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Figure 8

Burial 34 with blunt force trauma resulting in cranial trauma and radiating
fractures

Figure 9

Burial 34 blowout fracture of occipital condyles

Burial 205 exhibited sharp force trauma on the frontal and parietal bones which is
consistent with that found in scalping incidents. This burial was a male placed in the 41 to 50 age
group. The cutmarks showed no signs of healing and no additional trauma was observed in the
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skeletal remains. It is possible that this scalping trauma represents trophy taking. Evidence of
scalping is also seen in Burial 2, a female in the 51 and older age group (Figure 10). The skull of
this individual displayed cut marks consistent with scalping on the frontal, parietal, and occipital
bones. Additionally, the skull and mandible also exhibited areas with many small horizontal
cutmarks stacked vertically (Figure 11). It is possible that these cutmarks represent defleshing of
the skull. Burial 1 also exhibited cutmarks; however, only a portion of the skull was present. The
fragment of the skull included the temporal and occipital bones. The nuchal crest allowed for the
sexing of the fragment as male; however, the age of the individual could not be determined. As
with burial 205, the cutmarks were consistent with those of scalping and showed no signs of
healing.

Figure 10

Burial 2 with cutmarks indicative of scalping
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Figure 11

Burial 2 with cutmarks indicative of defleshing

Burial 105 exhibited blunt force trauma to the left frontal bone and left supraorbital ridge
(Figure 12). Both traumas showed complete healing. Burial 134 exhibited healed blunt force
trauma to both the mandible and glabella. Burials 15a, 43, 94, 124, 133, and 203 also had
craniofacial trauma in the form of cranial vault indentions. These indentions had no associated
radiating fractures and no associated unhealed trauma. Based on the lack of unhealed trauma in
these individuals, it cannot be assumed that these cranial indentions were fatal.
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Figure 12

Burial 105 with blunt force trauma resulting in cranial indention with remodeling

Sharp force trauma was observed in burials 8, 28, 78, and 198. In all 4 instances, the
trauma was located either on the humerus, femur, or tibia. Burial 78 exhibited a cutmark on the
right tibial diaphysis (Figure 13). This burial also exhibited an unhealed blunt force compression
fracture on the left distal lateral condyle. Burials 198 showed cutmarks to the left lateral tibia and
left lateral femur. Burial 8 had cutmarks to the right humerus. Although the corresponding ulna
and radius were not present, several other long bones were absent as well. This weakens the
probability that the cutmarks can be attributed to trophy taking. Burial 28 had cutmarks to the
distal epiphysis of both the right and left humerii. The corresponding ulnae and radii were present
in this burial, eliminating the possibility of the cutmarks resulting from trophy taking.
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Figure 13

Burial 78 with evidence of sharp force trauma

Examination of trauma over time shows a pattern that supports this study’s hypothesis
that frequencies of interpersonal conflict trauma correlate to settlement patterns. Although 51
individuals could be placed into the Archaic, Woodland, or Mississippian periods, only 39 were
used in the temporal analysis of the study. Twelve individuals were eliminated from the temporal
analysis on the basis that they did not meet the minimum age requirement. Of the 39 remaining
individuals, 13 were placed in the Archaic period (Burials 54, 65, 66, 69, 75, 92, 105, 107, 113,
148, 150, 151, and157), 15 (Burials 15a, 16, 23, 27, 58, 59, 96, 106, 127, 139, 141, 163, 176, 179,
and 183) were placed in the Woodland period , and 11 (Burials 2, 3, 11, 12, 28, 70, 119, 120, 121,
122, and 130) were placed in the Mississippian period.
Of the 13 individuals placed in the Archaic period, 7 showed at least one occurrence of
trauma (Burials 66, 92, 105, 107, 148, 150, and 151). These individuals represent both probable
accidental trauma and interpersonal conflict trauma. An overall trauma frequency of 53.8 percent
is observed for the Archaic period (Table 10). Males had a slightly higher frequency of trauma
than females. Out of 9 males from this period, 5 (55.6%) exhibited trauma; while females had 2
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out of 4 (50%) individuals showing signs of trauma (Table 11). Although Archaic males had a
slightly higher occurrence of trauma than females, the difference is not statistically significant.

Table 10

Presence of trauma by frequency and percent for the total number of individuals in
the adult male and female Archaic population from the Bluff Creek site

1Lu59
Bluff Creek site

Frequency

Percentage

Presence of Trauma
Absence of Trauma
Total

7
6
13

53.8%
46.2%
1

Table 11

Sex of individual versus the presence of trauma in the adult male and female
Archaic population from the Bluff Creek site

1Lu59
Bluff Creek site

Presence of
Trauma

Absence
of Trauma

Male
% within sex (male)
Female
% within sex (female)
Fisher Chi Square

5
55.6%
2
50%
P=0.6573 (not significant)

4
44.4%
2
50%

When the requirements for inclusion within the interpersonal conflict trauma group are
implemented, 5 individuals are eliminated. This gives an interpersonal conflict trauma frequency
of 15.4 percent, with only 2 individuals exhibiting qualifying trauma (Table 12). Both of the
individuals (Burials 66 and 105) from the Archaic period that showed signs of interpersonal
conflict trauma were males (Table 13). This gives an interpersonal conflict trauma frequency of
28.6 percent for males. Females in this group exhibited no signs of trauma related to interpersonal
conflict. However, the difference in frequencies between males and females was not statistically
significant. Burials 66 and 105 both exhibited craniofacial trauma with associated radiating
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fractures and no signs of healing. This gives a 100 percent lethality rate for interpersonal conflict
trauma within the Archaic period.

Table 12

Presence of interpersonal conflict trauma by frequency and percent for the total
number of individuals in the adult male and female Archaic population from the
Bluff Creek site

1Lu59
Bluff Creek site

Frequency

Percentage

Presence of Interpersonal
Conflict Trauma
Absence of Interpersonal
Conflict Trauma
Total

2

15.4%

11

84.6%

13

100%

Table 13

Sex of individual versus the presence of interpersonal conflict trauma in the adult
male and female Archaic population from the Bluff Creek site

1Lu59
Bluff Creek site
Male
% within sex (male)
Female
% within sex (female)
Fisher Chi Square

Presence of
Interpersonal
Conflict Trauma
2
28.6%
0
0%
P=0.4615 (not significant)

Absence of
Interpersonal
Conflict Trauma
7
77.8%
4
100%

When accidental trauma is examined for the Archaic period, a frequency of 38.5 percent
is observed (Table 14). Archaic males exhibited an accidental trauma rate of 33.3 percent.
Females exhibited an accidental trauma rate of 50 percent, which accounts for all traumas
observed in the Archaic female population (Table 15). These comparisons were not found to be
statistically significant.
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Table 14

Presence of accidental trauma by frequency and percent for the total number of
individuals in the adult male and female Archaic population from the Bluff Creek
site

1Lu59
Bluff Creek site

Frequency

Percentage

Presence of Accidental Trauma
Absence of Accidental Trauma
Total

5
8
13

38.5%
61.5%
100%

Table 15

Sex of individual versus the presence of accidental trauma in the adult male and
female Archaic population from the Bluff Creek site

1Lu59
Bluff Creek site

Presence of
Accidental
Trauma

Absence of
Accidental
Trauma

Male
% within sex (male)
Female
% within sex (female)
Fisher Chi Square

3
33.3%
2
50.0%
P=0.5105 (not significant)

6
66.7%
2
50.0%

Fifteen individuals (Burials 15, 16, 23, 27, 58, 59, 96, 106, 127, 139, 141, 163, 176, 179,
and 183) were placed within the Woodland period. Of these 15 individuals, 8 were male, 6 were
female, and 1 was of indeterminate sex. Of these individuals, 5 (Burials 15, 23, 58, 106, and 179)
had at least one occurrence of either accidental trauma or trauma caused by interpersonal conflict.
This results in an overall trauma rate of 39.3 percent for the Woodland period (Table 16).
Although not statistically significant, females had a 50 percent overall trauma frequency which
was twice that of the men is the time period (Table 17). All traumas experienced by females in
this time period were in the accidental trauma category.
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Table 16

Presence of trauma by frequency and percent for the total number of individuals in
the adult male and female Woodland population from the Bluff Creek site

1Lu59
Bluff Creek site

Frequency

Percentage

Presence
of Trauma
Absence
of Trauma
Total

5

33.3%

10

66.7%

15

100%

Table 17

Sex of individual versus the presence of trauma in the adult male and female
Woodland population from the Bluff Creek site

1Lu59
Bluff Creek site

Presence
of Trauma

Absence
of Trauma

Male
% within sex (male)
Female
% within sex (female)
Fisher Chi Square

2
25.0%
3
50%
P=0.3427 (not significant)

6
75.0%
3
50%

Burial 15a exhibited the only incident of interpersonal conflict trauma observed in this
group. This injury was a craniofacial injury and was determined to be caused by interpersonal
conflict. This resulted in an interpersonal conflict trauma rate of 6.7 percent for the Woodland
period (Table 18). The trauma observed in Burial 15a was a blunt force trauma blow to the left
frontal bone with corresponding radiating fractures (Figure 14). There was no healing associated
with this trauma and it was likely the result of a lethal blow. Burial 15a also exhibited a cranial
indention on the left parietal with signs of healing (Figure 15). Males had a 12.5 percent
interpersonal conflict trauma frequency, while women had no instances of this type of trauma
(Table 19). The difference between males and females was not statistically significant.
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Figure 14

Burial 15a with blunt force trauma resulting in radiating fractures

Figure 15

Burial 15a with blunt force trauma resulting cranial indention with remodeling
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Table 18

Presence of interpersonal conflict trauma by frequency and percent for the total
number of individuals in the adult male and female Woodland population from the
Bluff Creek site

1Lu59
Bluff Creek site

Frequency

Percentage

Presence of Interpersonal
Conflict Trauma
Absence of Interpersonal
Conflict Trauma
Total

1

6.7%

14

93.3%

15

100%

Table 19

Sex of individual versus the presence of interpersonal conflict trauma in the adult
male and female Woodland population from the Bluff Creek site

1Lu59
Bluff Creek site

Presence of
Interpersonal
Conflict Trauma

Absence of
Interpersonal
Conflict Trauma

Male
% within sex (male)
Female
% within sex (female)
Fischer Chi Square

1
12.5%
0
0%
P=0.5714 (not significant)

7
87.5%
6
100%

The Woodland population exhibited an accidental trauma frequency of 26.7 percent
(Table 20). Woodland males had an accidental trauma rate of 12.5 percent compared to 50
percent in Woodland females (Table 21). As with the Archaic female population, accidental
trauma accounted for all traumas seen within the Woodland female population. None of these
comparisons were found to be statistically significant.
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Table 20

Presence of accidental trauma by frequency and percent for the total number of
individuals in the adult male and female Woodland population from the Bluff
Creek site

1Lu59
Bluff Creek site
Presence of Accidental Trauma

Frequency

Percentage

4

26.7%

Absence of Accidental Trauma

11

73.3%

Total

15

100%

Table 21

Sex of individual versus the presence of accidental trauma in the adult male and
female Woodland population from the Bluff Creek site

1Lu59
Bluff Creek site
Male

Presence of
Accidental
Trauma
1

Absence of
Accidental
Trauma
7

% within sex (male)

12.5%

87.5%

Female

3

3

% within sex (female)

50.0%

50.0%

Fisher Chi Square

P=0.1748 (not significant)

Of the 11 individuals placed in the Mississippian period, 7 were determined to be male
and 4 were female. Seven of these individuals (Burials 2, 3, 28, 119, 120, 121 and 122) exhibited
either accidental trauma or trauma caused by interpersonal conflict, giving an overall trauma
frequency of 63.6 percent (Table 22). Females had a higher frequency of overall trauma than
males. While 3 in 4 (75 percent) females exhibited trauma, males had a lower frequency of only
57.1 percent (Table 23).

Table 22

Presence of trauma by frequency and percent for the total number of individuals in
the adult male and female Mississippian population from the Bluff Creek site

1Lu59
Bluff Creek site
Presence of Trauma

Frequency

Percentage

7

63.6%

Absence of Trauma

4

36.4%

Total

11

100%
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Table 23

Sex of individual versus the presence of trauma in the adult male and female
Mississippian population from the Bluff Creek site

1Lu59
Bluff Creek site

Presence
of Trauma

Absence
of Trauma

Male
% within sex (male)
Female
% within sex (female)
Fisher Chi Square

4
57.1%
3
75%
P=0.5303 (not significant)

3
42.9%
1
25%

Of these 7 individuals from this period that exhibited trauma, 5 exhibited evidence of
interpersonal conflict trauma. This gave an interpersonal conflict trauma frequency of 45.5
percent for the Mississippian period (Table 24). Females in the Mississippian period exhibited an
interpersonal conflict trauma frequency of 50 percent, while males exhibited a frequency of only
42.9 percent (Table 25). Although not statistically significant, females exhibited a rate of
interpersonal conflict trauma that was higher than that of the males.

Table 24

Presence of interpersonal conflict trauma by frequency and percent for the
total number of individuals in the adult male and female Mississippian
population from the Bluff Creek site

1Lu59
Bluff Creek site

Frequency

Percentage

Presence of Interpersonal
Conflict Trauma
Absence of Interpersonal
Conflict Trauma
Total

5

45.5%

6

54.5%

11

100%
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Table 25

Sex of individual versus the presence of interpersonal conflict trauma in the
adult male and female Mississippian population from the Bluff Creek site

1Lu59
Bluff Creek site

Presence of
Interpersonal
Conflict Trauma

Absence of
Interpersonal
Conflict Trauma

Male
% within sex (male)
Female
% within sex (female)
Fisher Chi Square

3
42.9%
2
50%
P=0.4679 (not significant)

4
57.1%
2
50%

Of special note among the Mississippian individuals with evidence of
interpersonal conflict trauma is Burial 120. This individual was a male in the 21 to 30
age group that was found with a triangular point in the thoracic cage. Upon examination
of the ribs, it was discovered that two fragments exhibited cutmarks (Figure 16). Due to
the degree of fragmentations, it could not be determined which ribs the fragments
belonged to. However, it was possible to determine that one fragment was from the
proximal third of a rib and the other fragment was from the distal half. The proximal
fragment exhibited a cut mark with discernible serrations in the bone. The distal fragment
had a cutmark only on the posterior surface. Based on the characteristics of these
cutmarks, it is most likely that the point entered the individual’s back, traveled through
the thoracic cavity, and stopped when it struck the distal rib fragment. Burial 119 was
also excavated with a triangular point in the thoracic cage; however, no corresponding
cutmarks could be found on any bones. Burial 119 was found in a mass interment along
with Burial 120 and 2 other adult burials (Burials 121 and 122). All other individuals in
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this mass burial were found to have evidence of interpersonal conflict trauma. Based on
this evidence, Burial 119 was considered to be the victim of interpersonal conflict.

Figure 16

Burial 120 with cutmarks on rib fragments

The only mass interment at the Bluff Creek site was determined to be
Mississippian (Figure 17). This burial included 4 adults (Burials 119, 120, 121, and 122).
Two of the adults were male and two were female. Both males were between the ages 21
to 30, while one female was in the 11 to 20 age category and one was in the 50 plus
category. All four individuals exhibited evidence of interpersonal conflict.
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Figure 17

Mass interment of Mississippian individuals that displayed evidence of
embedded projectile points

(Webb and DeJarnette 1942, Bulletin 129 Plate 142)
Accidental trauma frequency observed for the Mississippian period was 18.2
percent (Table 26). Mississippian males exhibited an accidental trauma rate of 16.7
percent, while Mississippian females had a 33.3 percent accidental trauma rate (Table
27). As with both the Archaic and Woodland populations, these comparisons of
accidental trauma by sex were found to be statistically insignificant.
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Table 26

Presence of accidental trauma by frequency and percent for the total number
of individuals in the Mississippian adult male and female population from
the Bluff Creek site

1Lu59
Bluff Creek site

Frequency

Percentage

Presence of Accidental Trauma
Absence of Accidental Trauma
Total

2
9
11

18.2%
81.8%
100%

Table 27

Sex of individual versus the presence of accidental trauma in the adult male
and female Mississippian population from the Bluff Creek site

1Lu59
Bluff Creek site

Presence of
Accidental
Trauma

Absence of
Accidental
Trauma

Male
% within sex (male)
Female
% within sex (female)
Fisher Chi Square

1
16.7%
1
33.3%
P=0.6182 (not significant)

6
83.3%
3
66.7%
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CHAPTER VI
DISCUSSION AND CONCLUSION

The research hypothesis for this thesis predicted that frequencies of interpersonal
conflict would change in relation to changes in settlement patterns. This hypothesis was
based on the premise that an increase in competition for resources would also increase the
stress experienced by the population. As stress rises in a population, interpersonal conflict
is also expected to rise. It was expected that the Archaic and Mississippian periods would
show higher frequencies of interpersonal conflict due to the stress, caused by competition
over resources, being greater than that experienced in the Woodland period. The Archaic
period was expected to have higher frequencies due to nomadic hunter-gatherer groups
coming into contact with one another while foraging for resources. Frequencies of
interpersonal conflict were then expected to fall during the Woodland period due to the
increased sedentariness of populations as people settled into small hamlets. As these
hamlets gave way to larger settlements of the Mississippian period, frequencies of
interpersonal conflict were expected to rise as competition for resources between these
larger settlements intensified.
Of the 137 individuals examined in this study, 13.9 percent died violent deaths.
When compared to the Mississippian Norris Farms #36 cemetery, which holds the
highest frequency of adult male and female violent deaths at 16 percent, it appears that
individuals of the Bluff Creek site experienced a high level of interpersonal conflict
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(Milner 1999:114). Like the Norris Farms # 36 cemetery, Bluff Creek also showed
evidence of mass interments; with one multiple interment showing evidence of an
ambush in the form of embedded projectile points that pierced the victim from behind. It
is interesting that the logistic regression results showed an extremely high likelihood
(84,892,813.14 times more likely) of human remains recovered from mass interments
exhibiting interpersonal conflict trauma. This lends credence to the notion that mass
internments are the result of violent attacks. With so many dead at once, the population
deviates from its normal single burial and places all of the fallen into a single grave.
Some of the severe traumas observed showed signs of healing, suggesting that
injured individuals were cared for by others for extended periods of times. Burial 50
exhibited a severe trauma to the left ulna and radius which showed a remarkable extent of
healing. This injury would have rendered the individual’s left arm virtually useless due to
the elbow joint being completely destroyed. This individual would have not have been
able to hunt or defend himself effectively on his own and would have required at least
partial assistance from other members of his community.
When differences in trauma were compared over time, it was found that
frequencies did indeed drop moving from the Archaic period to the Woodland period.
Overall trauma frequencies of the two populations were at about 1 in 2 in the Archaic
population (53.8%) and 1 in 3 in the Woodland population (33.3%), suggesting that life
for both populations was difficult. Although not statistically significant, this drop in
frequency would suggest that life for the nomadic hunter-gatherers of the Archaic period
was much more difficult than that of the inhabitants of the Woodland-period small
hamlets. Males showed a drop in overall trauma from 55.6 percent in the Archaic
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population to 25 percent in the Woodland population. Females stayed constant at a 50
percent trauma rate in both populations. Although not statistically significant, these
comparisons suggest that as the population became less mobile, life became less
hazardous for males, but remained the same for females.
Accidental trauma frequencies also saw a slight reduction from the Archaic period
(38.5%) to the Woodland period (26.7%). Archaic males showed an accidental trauma
rate of 33.3 percent, which dropped slightly to 26.7 percent in Woodland males. Females
in both populations showed an accidental trauma rate of 50%. The higher frequencies of
accidental trauma in females compared to males are most likely due to the type of
activities carried out by females, such as collecting firewood, carrying firewood, and
construction of various structures (Harrod et al. 2011). Although none of these findings
were statistically significant, it suggests that becoming less mobile did not do much to
reduce the chance of accidental injury. This is most likely due to the amount of foraging
and hunting needed for subsistence remaining the same from the Archaic to the
Woodland period.
The Archaic population showed an interpersonal conflict frequency of 15.4
percent, which dropped to 6.7 percent in the Woodland population. This is most likely
due to the decreased mobility of the Woodland population resulting in decreased contact
with outside groups as compared to the nomadic Archaic populations. Males accounted
for the entirety of interpersonal conflict trauma found in both populations, as no evidence
of interpersonal conflict trauma was found in any of the female individuals. This suggests
that most conflict in both populations was between males. Males showed a drop in
interpersonal conflict trauma from 22.2 percent in the Archaic population to 12.5 percent
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in the Woodland population. This suggests that males were the primary ones taking part
in interpersonal conflict. Unfortunately, these comparisons in frequency were not
statistically significant.
When the Woodland period burials are compared to those from the Mississippian,
an increase in overall trauma frequency is found. Overall trauma frequency in the
Woodland population was 33.3 percent, which increased to 63.7 percent in the
Mississippian population. This suggests that life was much more hazardous in the
Mississippian period compared to the Woodland period. Woodland males showed an
overall trauma frequency of 25 percent, which rose to 57.1 percent in Mississippian
males. Woodland females showed an overall frequency of 50 percent, which rose to 75
percent in Mississippian females. However, it must be stated that these comparisons were
not statistically significant.
When accidental trauma is examined, there is a reduction in frequency from the
Woodland period (26.7%) to the Mississippian period (18.2%). Although not statistically
significant, this suggests that in the absence of interpersonal conflict, life was not as
hazardous for the Mississippian population overall. However, Mississippian males did
see a slight increase in the frequency of accidental trauma, while females experienced a
reduction. This would suggest that life was not much more hazardous for Mississippian
males (16.7%) when compared to Woodland males (12.5%). On the other hand, females
experienced a reduction from the Woodland period (50%) to the Mississippian period
(33.3%).
The Woodland population’s interpersonal conflict trauma frequency of 6.7
percent increased to 45.5 percent in the Mississippian population. This comparison was
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found to be statistically significant. This suggests that interpersonal conflict frequencies
rose with a change in settlement patterns from small hamlets to larger, more organized
settlements. This was most likely due to the increased stress that would have
accompanied the conflict over resources as the territories of these larger settlements
began to overlap. Males in the Woodland population showed an interpersonal conflict
trauma frequency of 12.5 percent, compared to 42.9 percent in the Mississippian males.
Females, who showed no evidence of interpersonal conflict trauma in the Woodland
population, had a frequency of 50 percent in the Mississippian population. Unfortunately,
the comparisons of interpersonal conflict trauma between males and females were not
found to be statistically significant. However, it does suggest that, unlike in the Archaic
and Woodland periods, females were subject to greater interpersonal conflict in the
Mississippian period. The Mississippian period also contained the only mass interment.
Burials 119, 120, 121, 122, and 123 were 4 adults and 1 subadult buried together. The
interment of multiple individuals in the same grave suggests the individuals died in close
proximity to one another in time and space (Weiss-Krejci 2011). All four adults exhibited
evidence of interpersonal conflict and two of the individuals had embedded projectile
points. Burial 120 had been shot in the back with an arrow fitted with a triangular point,
suggesting that the group had either been ambushed or had attempted to flee their
attackers. This further supports the notion that the Mississippian population was
subjected to more intense interpersonal conflict.
Based on the paleodemographic data on the individuals from the Mississippian
period that suffered interpersonal conflict were most likely the victims of raiding rather
than any large scale organized battle. Studies have shown that when occurrences of
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interpersonal conflict trauma are observed in both sexes and a range of ages, evidence
points to settlement raiding where the victims would be the residents of both sexes and
various ages (Tielser and Cucina 2011). Victims of organized battles between large
armies would be expected to be almost exclusively male due to the prevalence of males
being recruited for such activities (Walker 2001:580).
In regards to other Pickwick Basin sites, it appears that violence was common
place in the Archaic and Mississippian periods. The Bluff Creek, Perry, O’Neal, Long
Branch, and Mulberry Creeks sites all contained evidence of embedded projectile points.
Trophy taking and multiple interments were observed in the Bluff Creek, Perry, and
Mulberry Creek sites, suggesting that these populations experienced more intense conflict
than the O’Neal and Long Branch populations.
In conclusion, the outcome of this research only partially supports the original
hypothesis proposed in this thesis. Although the frequencies of interpersonal conflict did
decrease from the Archaic to the Woodland, the difference was not statistically
significant. This finding neither refutes nor supports the hypothesis that a change in
trauma related to interpersonal conflict would correlate with a change in settlement
pattern. The lack of statistical significance in this particular temporal analysis may be due
to two factors. First, the cell counts for this temporal analysis were low, which may have
resulted in the temporal difference being found insignificant. Second, the lack of
significance may have been due to some instances of interpersonal conflict being
overlooked due to the poor condition of many of the burials. It must also be taken into
that account that patterns of violence can have seasonal variation which can distort the
frequencies of interpersonal violence observed in mobile groups such as those in the
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Archaic period (Walker 2001:581). Mobile groups may use different cemeteries based on
their seasonal migration patterns. Seasonal migration patterns, combined with seasonal
violence patterns, may either inflate or deflate the interpersonal conflict frequencies
observed during the Archaic period.
Change in frequencies between the Woodland and Mississippian periods was
found to be statistically significant. This supports the hypothesis that frequencies of
interpersonal conflict increased as the territories of the Mississippian settlements began to
increase in size and thus came in contact with other such settlements and began to
compete for resources. The mass interment in the Mississippian population also supports
this portion of the hypothesis in that conflict in in the Mississippian period was on a
larger scale.
When the results of the interpersonal trauma analysis of the skeletons from Bluff
Creek are compared with the region as a whole, the site appears to correspond to the
frequencies of the region. The Pickwick Basin seems to have seen much strife along its
waterways during the Archaic and Mississippian periods. Evidence of interpersonal
conflict, including trophy taking and multiple interments, are found at many sites and
Bluff Creek is no exception. The occurrence of embedded projectile points in
Mississippian burials at the site corresponds with and strengthens the temporal and spatial
distribution patterns for the rest of the region.
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Burial 1: Male (Adult) evidence of scalping on temporal and occipital bones.
Burial 2: Female (55-65) evidence of scalping and defleshing on mandible, frontal,
temporal, and parietal bones.
Burial 3: Male (16) unhealed fracture to left tibia.
Burial 4: Male (55) no trauma observed.
Burial 5: Female (30-50) no trauma observed.
Burial 6: Female (20) unhealed cutmark on left femur.
Burial 7: Female (18-25) no trauma observed.
Burial 8: Female (30-40) unhealed cutmark on right humerus.
Burial 9: Subadult
Burial 10: Subadult
Burial 11: Male (24-30) no trauma observed.
Burial 12: Female (20-24) no trauma observed.
Burial 13: Subadult
Burial 14: Male (20-30) no trauma observed.
Burial 15a: Male (55-60) circular indention on left parietal.
Burial 15: Female (45-50) unhealed fractured talus.
Burial 16: Female (20-25) no trauma observed.
Burial 17: Female (25-45) no trauma observed.
Burial 18: Female (30-34) no trauma observed.
Burial 19: Male (18-23) no trauma observed.
Burial 20: Unknown (Adult) no trauma observed.
Burial 21: Subadult
Burial 22: Female (42-55) unhealed right radius fracture and healed left metacarpal
fracture.
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Burial 23: Female (44) unhealed talus fracture and unhealed cutmark on left humerus.
Burial 24: Subadult
Burial 25: Subadult
Burial 26: Subadult
Burial 27: Male (50-55) no trauma observed.
Burial 28: Male (20-24) unhealed chopmarks left and right humerii.
Burial 29: Male (14-16) no trauma observed.
Burial 30: Male (45-55) healed fracture left ulna.
Burial 31: Subadult
Burial 32: Female (45-50) no trauma observed.
Burial 33: Male (40-45) no trauma observed.
Burial 34: Female (26) unhealed fracture to right frontal with concentric rings and
radiating fractures and blowout fracture of cranial base.
Burial 35: Female (42-50) no trauma observed.
Burial 36: Subadult
Burial 37: Subadult
Burial 38: Subadult
Burial 39a: Male (45-50) no trauma observed.
Burial 39b: Male (40+) no trauma observed.
Burial 40: Subadult
Burial 41: Male (45) healed fractures of left hand phalanx, left radius, and right ulna
epiphysis.
Burial 42: Female (45-50) unhealed fracture left cuneiform.
Burial 43: Male (45-50) indention on right parietal and healed fracture right radius
Burial 44: Unknown (Adult) no trauma observed.
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Burial 45: Female (50+) healed left radius fracture
Burial 45b: Subadult
Burial 46a: Subadult
Burial 46b: Subadult
Burial 47: Male (22-27) unhealed cranial fracture
Burial 48: Unknown (13-14) no trauma observed.
Burial 49: Female (45-50) unhealed cranial fracture and unhealed cutmark on right
femur.
Burial 50: Male (44-54) healed fractures of left ulna and radius.
Burial 51: Female (40-45) healed fracture left hand phalanges.
Burial 52: Subadult
Burial 53: Male (40+) unhealed cranial facture.
Burial 54: Male (35-40) no trauma observed.
Burial 55: Subadult
Burial 56: Subadult
Burial 57: Subadult
Burial 58: Female (24-29) 2 fused toe phalanges.
Burial 59: Male (15-17) no trauma observed.
Burial 60: Male (30-35) no trauma observed.
Burial 61: Male (42) unhealed right humerus fracture
Burial 62: Subadult
Burial 63: Female (45-50) no trauma observed.
Burial 64: Subadult
Burial 65: Male (35-40) no trauma observed.
Burial 66: Male (18-22) unhealed radiating fractures right parietal.
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Burial 67: Unknown (12-14) no trauma observed.
Burial 68: Male (30-50) no trauma observed.
Burial 69: Male (39-44) no trauma observed.
Burial 70: Male (45-50) no trauma observed.
Burial 71: Subadult
Burial 72: Subadult
Burial 73: Female (35) no trauma observed.
Burial 74: Unknown (Adult) no trauma observed.
Burial 75: Male (32-37) no trauma observed.
Burial 76: Subadult
Burial 77: Male (45-50) no trauma observed.
Burial 78: Female (50-55) unhealed chopmarks on left proximal tibia and left distal
femur.
Burial 79: Female (40-55) no trauma observed.
Burial 80: Female (40-42) unhealed radiating cranial fractures.
Burial 81: Male (45-50) no trauma observed.
Burial 82: Male (55+) unhealed radiating skull fractures.
Burial 83: Subadult
Burial 84: Female (16+) no trauma observed.
Burial 85: Male (40-45) no trauma observed.
Burial 86: Male (30-35) no trauma observed.
Burial 87: Subadult
Burial 88: Subadult
Burial 89: Subadult
Burial 90: Subadult
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Burial 91: Female (26-31) no trauma observed.
Burial 92: Male (40-45) healed left fibula fracture.
Burial 93: Subadult
Burial 94: Male (45+) cranial depression.
Burial 95: Female (40-45) no trauma observed.
Burial 96: Male (35-45) no trauma observed.
Burial 97: Subadult
Burial 98: Subadult
Burial 99: Female (45+) no trauma observed.
Burial 100: Female (27-31) no trauma observed.
Burial 101: Male (30+) no trauma observed.
Burial 102: Subadult
Burial 103: Subadult
Burial 104: Male (30+) no trauma observed.
Burial 105: Male (21-25) healed trauma to left frontal and left supraorbital.
Burial 106: Female (59+) healed fracture left ulna.
Burial 107: Male (40-55) healed fracture of rib.
Burial 108: Subadult
Burial 109: Female (32-42) no trauma observed.
Burial 110: Subadult
Burial 111: Cremation
Burial 112: Subadult
Burial 113: Female (39+) no trauma observed.
Burial 114: Female (24-30) no trauma observed.
Burial 115: Subadult
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Burial 116: Subadult
Burial 117: Subadult
Burial 118: Cremation
Burial 119: Male (20-30) healed, fused fracture of hand phalanges and embedded
projectile point in thoracic cavity; found in mass interment with Burials 120, 121, 122,
and 123.
Burial 120: Male (20-24) cutmarks on two rib fragments from embedded projectile point;
recovered from mass interment with Burials 119, 121, 122, and 123.
Burial 121: Female (50+) cranial depression right parietal and healed trauma to pubic
symphysis; recovered from mass interment with Burials 119, 120, 122, and 123.
Burial 122: Female (17-20) unhealed fracture right frontal and right tibia; recovered from
mass interment with Burials 119, 120, 121, and 123.
Burial 123: Subadult; recovered from mass interment with Burials 119, 120, 121, and
122.
Burial 124: Female (30) cranial depression right parietal.
Burial 125: Subadult
Burial 126: Subadult
Burial 127: Male (40-45) no trauma observed.
Burial 128: Subadult
Burial 129: Male (40+) cranial depression and unhealed fracture right humerus.
Burial 130: Male (42-49) no trauma observed.
Burial 131: Subadult
Burial 132: Subadult
Burial 133: Male (42-55) cranial depression right frontal
Burial 134: Female (25-35) healed trauma to glabella and mandible.
Burial 135: Male (30-40) no trauma observed.
Burial 136: Subadult
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Burial 137: Subadult
Burial 138: Subadult
Burial 139: Female (35-44) no trauma observed.
Burial 140: Male (18-21) healed rib fracture.
Burial 141: Male (50+) no trauma observed.
Burial 142: Female (40-55) no trauma observed.
Burial 143: Subadult
Burial 144: Female (35-45) no trauma observed.
Burial 145: Female (44-50) reactive growth left glenoid fossa.
Burial 146: Male (35-45) no trauma observed.
Burial 147: Subadult
Burial 148: Female (50-56) healed fracture left ulna and fused 4th and 5th left metatarsals.
Burial 149: Subadult
Burial 150: Male (45-55) reactive growth right tibia
Burial 151: Female (21-23) reactive bone growth left tibia and fibula.
Burial 152: Male (35-45) no trauma observed.
Burial 153: Male (40-60) healed fractures left 2nd metacarpal and left tibia.
Burial 154: Female (20-40) no trauma observed.
Burial 155: Male (18-21) healed fracture hand phalanx.
Burial 156: Subadult
Burial 157: Female (18-19) no trauma observed.
Burial 158: Subadult
Burial 159: Subadult
Burial 160: Subadult
Burial 161: Male (45-55) healed fracture left radius.
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Burial 162: Cremation
Burial 163: Unknown (14-16) no trauma observed.
Burial 164: Female (35-45) no trauma observed.
Burial 165: Female (16-18) no trauma observed.
Burial 166: Cremation
Burial 167: Female (16+) no trauma observed.
Burial 168: Male (16+) no trauma observed.
Burial 169: Cremation
Burial 170: Subadult
Burial 171: Unknown (Adult) no trauma observed.
Burial 172: Subadult
Burial 173: Male (24) no trauma observed.
Burial 174: Cremation
Burial 175: Male (21-34) unhealed fractures right ulna and radius.
Burial 176: Male (35-49) no trauma observed.
Burial 177: Subadult
Burial 178: Subadult
Burial 179: Male (18+) healed right rib fracture.
Burial 180: Subadult
Burial 181: Male (35-49) no trauma observed.
Burial 182: Subadult
Burial 183: Female (20-24) no trauma observed.
Burial 184: Male (Adult) no trauma observed.
Burial 185: Male (16-20) no trauma observed.
Burial 186: Cremation
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Burial 187: Male (35+) no trauma observed.
Burial 188: Subadult
Burial 189: Female (20+) no trauma observed.
Burial 190: Female (40-55) no trauma observed.
Burial 191: Subadult
Burial 192: Male (45-55) no trauma observed.
Burial 193: Human remains combined with another burial or nonexistent.
Burial 194: Male (19) no trauma observed.
Burial 195: Female (35-49) no trauma observed.
Burial 196: Human remains combined with another burial or nonexistent.
Burial 197: Human remains combined with another burial or nonexistent.
Burial 198: Male (45+) Unhealed cutmarks to left tibia and femur.
Burial 199: Unknown (Adult) no trauma observed.
Burial 200: Male (35) no trauma observed.
Burial 201: Female (30+) no trauma observed.
Burial 202: Male (35-55) no trauma observed.
Burial 203: Male (50-60) cranial depression left parietal.
Burial 204: Human remains combined with another burial or nonexistent.
Burial 205: Male (45-60) Evidence of scalping on frontal and parietal.
Burial 206: Human remains combined with another burial or nonexistent.
Burial 207: Male (22-35) healed nasal fracture and unhealed cranial fracture.
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